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One of the many Belden 
Rubber Strain Reliefs may 
simplify your assembly 
problems—lower your costs 
—and add longer service 
life to your product. Ask 
your Belden salesman. 


Belden Strain Reliefs, as 

well as Belden Soft Rubber 

Plugs, are covered by U. S. 
Patents. 


*CORDITIS—.a dongerovus 


disease of electrical cords; the 
symptoms are frayed wire and 
broken plugs. It causes severe 
mental irritation and violent ner- 
vous disorders among electrical 
appliance users. 


Just as important as any other 
part of the design of your product 
is the electrical cord. It is the service- 
insuring connecting link to the 
power outlet. 

Belden-designed electrical cords 
are built as parts of your 
products. The unbreak- 
able soft rubber plug—the 
conductor—and the con- 
nector or strain relief are 
engineered to fit your 
requirements. They give 


belden 





—when ALL 3 Parts of the Electrical Cord 
are an integral part of Your Design 


Belden Rubber Strain Reliefs 
lower your installed-cord 
costs 


long Corditis-free service...simplify 
your assembly problems... lower 
your production costs. 

Protect your customers against 
loss and dissatisfaction. Capital- 
ize the acceptance created through 

years of consistent 
national advertising. 
Specify Belden complete 
Electrical Cords. 
Belden Manufacturing 
Co., 4633 W. Van Buren 
.  St., Chicago, III. 





CORDITIS-FREE ELECTRICAL CORDS 













WHY ANTI-FRICTION BEARINGS? 
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@ When fault exists in any type of bear- 





rd ing, high speed will inevitably bring it to Spectacular Proof 
light . . . in excess heat and wear. Thus, that New Departures 
high speed machine operation is at once a Permit High Speeds 
Gg r test of the accuracy with which a bearing 
is made and of the efficiency of the basic 
bearing design. 
mplify Significant then is the fact that each year 
lower more manufacturers of machine tools and 
other high speed machinery standardize on 
_— ball bearings . .. on New Departure ball 
e ‘ bearings, used throughout industry wherever 4 , 
ipital- Many high speed machines oper- 
wheels or shafts turn. ate at between 5,000 and 10,000 
rough r.p.m. A notable exception is the 


For interesting brochure, FT-14, “Ball 


Madison-Kipp air grinder which 
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THE BRONZE BAR 


WITH THE 


Precision boring is responsible for the 

smooth finish and concentricity of Bunt- 
ing Bearing Bronze Tubular Bars. Only a 
1/64" cut is necessary to finish to desired 
bearing size. Ask the leading wholesaler in 
your vicinity. 


Nine times out of ten you can get the 

size of finished bearing you want from 
the complete stocks of Bunting Standardized 
Bronze Bearings carried by leading whole- 
salers everywhere. They are ready for as- 
sembly meeting practically all mechanical 
production and maintenance requirements. 
Write for catalog. 


Send in your blueprints for quotations on special 
designs and alloys. Ask for free counsel on 
bearing metallurgy and engineering. 


THE BUNTING BRASS & BRONZE CO. 
TOLEDO OHIO 


Warehouses in All Principal Cities 


BRONZE BUSHINGS F BEARINGS 
PRECISION BRONZE BARS BABBITT METALS 
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Dielectric Breakdown Test - Determines 
ability of Phenolite, laminated Bakelite, to 
withstand high voltage. Used for testing 
material 4"’ thick and under, this machine 
has a capacity of 120,000 volts! Phenolite 
14” thick and over easily withstands many 
times 120,000 volts. Gerard Albert, Asso- 
ciate Development Engineer, is directing 
the test, with George Holton, Laboratory 
Assistant, at the controls. 


NATIONAL offers you the 2uich, Easy Way 


to SAVE TIME & CUT COSTS in 
selecting the 2ic4i Laminated Products 


NATIO 


ERE at NATIONAL, America’s oldest manufacturer 

of Laminated Products, you have at your service 
one of the most complete engineering research depart- 
ments in the Fibre and Bakelite Industry . . . a group of 
men, an important part of whose job it is to help you 
cut costs through the selection of the right laminated 
product or fabricated form. 


Take advantage of this NATIONAL engineering service. 


There’s no obligation. You'll find it the quickest, 


FOUNDED 


NAL WILMINGTON 


VULCANIZED 


FIBRE 


easiest, most satisfactory way to select the Right lami- 
nated product or fabricated form for 
your particular problem. 


This valuable FREE booklet, ‘‘The 
Phenolite Handbook’’, will tell you 
all about Phenolite, laminated Bake- 
lite. This National product has 
important applications in your 
business. Write for a copy today. 


1873 


DELAWARE 


These NATIONAL Products have a Cost-Cutting Application in your 


field. We can make it easy for you to select the right product and grade. 
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“SEE the difference in 
quality of production.” 


Any machine installed on Unisorb runs 
smoother and operates better, the result 
being that the quality of production is im- 
proved. 


“FEEL the difference in 
production costs.” 


Machinery wears quickly due to intensified 
vibration, causes unnecessary shut-downs 
when a part fails to operate. Production 
losses due to these shut-downs can be ma- 
terially lessened by Unisorb installation. 


“HEAR the difference in 
production efficiency.” 


Transmitted vibration causes unnecessary 
noises which are eliminated by the installa- 
tion of Felters Certified Unisorb. 


“SAVE the difference in 
Maintenance.” 


Under the stress and strain of high produc- 
tion machinery needs more repairs. When 
the vibration transmission is lessened by the 
Unisorb installation the repair costs drop. 


“FELTERS serves your industry 
—ALL industry.” 


Whether it is oil seals, packing, vibration 
felts, sound insulation or any other indus- 
trial felt use, Felters supplies it to industry. 
There is also a Felters Research Laboratory 
for discovering new uses, improvements on 
old uses, and checking customers’ specifi- 
cations. If you have a problem that could 
be solved by felt, consult our Research 
Laboratory. 
® 


THE FELTERS COMPANY, Inc. 


210 SOUTH ST., Dept. EM BOSTON, MASS. 
Offices: New York, Philadelphia, Chicago, Detroit, St. Louis 
Sales Representatives: Dallas, Los Angeles, Louisville 


Mills: Johnson City, N. Y., Millbury, Mass., Jackson, Mich. 


@ We have published an interesting booklet 
showing a few of the hundreds of Unisorb 
installations we have made. Write for your 
copy of this Vibration booklet today on your 
company letterhead 
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“ef Was | burned up when the air pressure 
a- failed again! ‘You couldn't pay me to keep a o 
machine like that new compressor!"’ | yelled. 7 F d : 

1 called the Tornado Compressor Company*: "So they claim something is wrong with the 
“Your new compressor wouldn't pump up a bicycle motor!” | fumed. “Sounds to me like passing the 
tire,’ says |. ‘It sounds funny and won't come up buck. What | want is air pressure — not excuses!*’ 
to pressure. What can you do about it?’ 
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= In a few hours, though, in walks a G-E I hadn't realized how low the voltage was It runs like a song with new wiring. Now I'm 

ile engineer. “‘The Tornado Company tells us you're until he showed me his tests. We were trying to glad to tell anyone: “You can't beat a Tornado 

ch. having trouble with a G-E motor,” he says. “Let's. run the compressor on an already overloaded Compressor, especially when it's equipped with a | 

have a look at it.’ lighting circuit. Nothing was really wrong with the G-E motor.” 








TORNADO is not the manu- 
r’s real name, of course. 







compressor unit. 


HIS true account is typical of the way G-E 
service builds good will for machinery manu- 
facturers whose machines are G-E equipped. 


No matter where your customers are located, they 
can always get quick service from our sales engi- 
neers in 103 cities, our 28 warehouses, and our 25 
service shops. Charges for such service calls are 





NEW YORK WORLD'S FAIR—SEE THE G-E “HOUSE OF MAGIC’’—SAN FRANCISCO EXPOSITION 
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extremely reasonable. 


Are you now in need of any information on electric 
equipment? Perhaps a discussion of your require- 
ments with our engineers might help you iron out 
an electrical design problem. Just call our nearest 
office or write to General Electric, Schenectady, ' 
New York. 








Planetary-gear system 
used in Wright Cyclone 
aircraft engines 
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Planetary-gear system 
used in General Electric 
gear-motors 








IGHT WEIGHT, compactness, 
o simplicity are extremely im- 
portant in all phases of aircraft engine 
design. The Wright Aeronautical Corporation has 
solved the problem of obtaining the desirable light 
weight, compactness and efficiency in the reduc- 
tion gearing of Cyclone propeller shafts by using 
a planetary gear system. 

By using G-E gear-motors for low-speed drives, 
industry, too, can obtain the very desirable feature 
of compactness, with that high degree of reliability 
so essential in modern airplane drive, since G-E 
gear-motors use the same type of planetary system 


in their gear-reduction units as is used in the 


propeller drives of modern airplane engines. 
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You Get 


the Same Advantages 
in G-E Gear-Motors 


Typical G-E gear-motor 
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WRIGHT CYCLONES 
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No matter what type of low- 
speed drive you may need for 
your conveyors, pumps, mixers, 
or other low-speed machines, a G-E gear-motor 
is the correct solution. General Electric gear- 
motors are available in ratings from 1% to 75 hp, 
with output speeds from 6 to 600 rpm, in poly- 
phase, single-phase, or direct-current types—a 
type of modification to fill every low-speed drive 
purpose. 

Investigate the many advantages obtainable by 
the use of G-E gear-motors for your low-speed 
drives. For further information, call the nearest 
G-E office or write General Electric, Schenectady, 
New York. 
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in MAGNETIC STARTERS 


FOR A-C MOTORS: FOR D-C MOTORS: 
CR7006-D50 CR4052 
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New isothermic overload re- 
lay used on both starters 
adjustable for either manual 
or automatic reset. 


MALLER than any other starter 
we’ve ever offered, this new Size O 
is ideally suited for controlling motors 


NEW design from line connections 
to load terminals, this starter pro- 
vides three-point sequence starting for d-c 








of low- rated up to two horsepower. Its com- motors. A mechanical time-delay mech- 
eed for pactness saves space on built-in control _ anism, in constant engagement with the 
mixers, systems. Actually, it is little larger operating shaft, prevents chance of false 
oe than a manual starter, yet it provides operation during starting. For the first 
> gear- the advantages of remote, push-button time in a d-c starter, isothermic overload 
75 bp, operation, isothermic overload protec- Push-button oF, selector protection is provided. 
i ely tion, and undervoltage protection—just is aew oc, starter, 

’ as do starters three times its size.  ‘omsined control. _ eee ees 
= Fine-silver to fine-silver contacts, and es 
d drive 7 


a new type of operating magnet with 1 Electric, Dept. 6B-201, 


° ° : Genera 
built-in pole shaders and air gap assure a de- Schenectady, N. ¥- latest information on: 
: bh R ates 
ble by signer that the machine he equips with the new niger ta aah 
‘ ‘ ‘ : O New size . 
7-speed Size O starter will stand up electrically. Price of s New CR4052 d-c starter 
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LOW-MAINTENANCE 
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DRY-CLEANING EQUIPMENT 





GREASE GUNS 


LIFTS AND HOISTS 


SHOE MACHINERY 
TEXTILE MACHINERY 


WOODWORKING MACHINERY 





LAUNDRY EQUIPMENT 


HETHER for start-and-stop service on lifts and hoists or for 
continuous duty on pumps and compressors, General Electric 
fractional-horsepower motors will operate your machines long and de- 


pendably with little or no attention. Their construction embodies years 


of experience in building motors to meet the load demands and condi- 
tions encountered in applications like those listed above. Large overload 
capacity is provided for peak loads. Bearings are large and require only 
occasional oiling. The latest type of insulation — resistant to moisture, 
oil, and mild acids and alkalis — is used. 


Standard G-E motors with the proper electrical characteristics and 
mechanical features are available for your machines—motors with 
high or low starting torque; motors that are dripproof, explosion-proof, 
or totally enclosed; motors for solid, resilient, flange, or vertical mount- 
ing; to mention but a few. Speed ratings range from 3450-rpm, two-pole 
motors to 5.7-rpm gear-motors. For additional information on G-E 


motors, contact the nearest G-E sales office or write to General Electric, 
Schenectady, N. Y. 


SEE THE G-E “*HOUSE OF MAGIC’’ AT BOTH FAIRS 
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The reliability of Macallen Mica is brought to the greatest possible useful- 
ness by the forty years of specialized skill and experience of Macallen proc- 
essing —the precise and complete answer to every insulating problem. 


THE MACALLEN COMPANY 
16 MACALLEN STREET, BOSTON 


CHICAGO: 565 W. WASHINGTON BLVD. CLEVELAND: 1105 LEADER BLDG 


COMPRESSED SHEET . MICA PAPER, CLOTH, TAPE ‘ HEATER PLATE COMPRESSED SHEET TUBING 
COMMUTATOR INSULATION 5 COMPRESSED SHEET WASHERS INSULATING JOINTS AND CANOPY 
INSULATORS - RAILWAY SPECIALTIES - DOMESTIC AND IMPORTED RAW MICA 
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@ CLICK! IT’S OFF 


The simple, bi-metallic 
THERMOGUARD 
disc opens with rifle 
bullet speed when 
dangerous heat <s 
reached within motor. 


e CLICK! IT’S ON 


When temperature 
subsides AND after at 
least three minutes, 
THERMOGUARD 
closes automatically 
(time-delay type). 


OTHER WESTINGHOUSE 


OIL BURNE 


= 


STREAMLINE 
CASE 


Designed to meet 
today’s demand for 
improved appear- 
ance in oil burner 
units. 





R MOTORS 


MOTOR PARTS 


Complete parts for 
any built-in appli- 
cation of domestic 
or industrial oil 
burners. 





RESILIENT 
FLANGE 


For use where ex- 
treme quietness 
and freedom from 
vibration are re- 
quired. 





THINKS “* 
Yn ACTS 


solves oil burner makers’ | 
safety problems 





Motors that operate domestic oil burners must act with 
caution. If protective devices take them off the line for any 
reason, a definite time must elapse to permit the burner 
control to re-establish the SAFE ignition starting point. 

Westinghouse Thermoguard Motors have received 
Underwriters’ Laboratories approval for this service. They 
act automatically to interrupt the circuit if heat within the 
motor exceeds a safe value from any cause. They “think” 
—then act—after a definite time delay, to reclose the circuit. 

What Westinghouse has done in making motors to meet 
oil burner manufacturers’ problems it also can do — and 
has done —to meet others. Why not investigate? Mail the 
coupon for latest literature. 


Westinghouse Ww 


Small Motors 
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CREPE WADDING 
protects 


» I 
against shipping damages 


gE 


PAT. OFF. & 


or 


@ [t is practically impossible to 
eliminate jars and jolts to ship- 
ments in transit...but there zs 
something you can do to pro- 
tect your merchandise against 
damage. Use kimpak! This 
soft, resilient packing material 
cushions the shocks of rough 
handling .. . guards against 
breakage, mars and scratches. 

Whether you ship heavy 
refrigerators, pack fragile cos- 
metics or mail bottle liquids 
you'll find a convenient type 
of KimpAK to fill your need. 
For it comes in rolls, sheets 
and pads in various sizes and 
thicknesses. 

KIMPAK Is the ideal packing 
material for your purpose be- 
cause it 1s cotton-soft, snowy- 
white and clean as fresh linen, 
[tis light in weight and can be 
applied quickly, without waste. 

Mail the coupon today for 
a FREE portfolio of samples. 
And see for yourself the many 
advantages KIMPAK Offers, 


Se oe ea 
—:. 


1940 Portfolio 
of KIMPAK 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin EM-11 
Address nearest Sales Office: 
8 S. Michigan Ave., Chicago; 122 E. 42nd St., New 
York City; 510 W. 6th St., Los Angeles 
Please send us the 1940 Portfolio of KIMPAK. 


*Reg. U. S. Pat. Off. and Foreign Countries. 


KIMBERLY-CLARK CORPORATION 


NEENAH, WISCONSIN eae 
ttention of ...... 
Sales Offices: 
8 South Michigan Avenue 122 East 42nd Street 510 West 6th Street 
Chicago New York City Los Angeles 


Company 


Address 


Our Product is - 
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A—Turned and threaded stud for 
steam shovel 


B—Shaved and drilled insulator 


cC—Sawed, milled, drilled and 
counterbored card guide 


--.in buying Bakelite-laminated, as in buying 


paint, ready-to-use is often more convenient 


You could mix your own paint, but with many 
economical ready-mixed paints on the market 
itmay not be worth your time and trouble. 

Similarly, you can buy Synthane Bakelite- 
laminated sheets, rods and tubes from us and 
machine them yourself or save time, trouble 
and usually expense by letting us fabricate 
parts for you. 

Either way, you benefit by the use of Syn- 
thane Bakelite-laminated in place of another 
material. For Synthane is light in weight— 
about half the weight of aluminum—dense, 
hard, uniform, structurally strong, and non- 
hygroscopic. It is resilient and absorbs noise 


and vibration. It has a minimum cold flow. 


It is one of the best of electrical insulators 
with high dielectric strength, low dielectric 
constant and low power factor. 

Synthane has been found unusually effective 
in combating corrosion. It strongly resists 
many acids, salts, gases, solvents, petroleum 
products and water. 

Synthane combines these and many other 
desirable properties to a degree seldom found 
combined in any other single material. 

For these reasons we believe you will find 
Synthane well worth looking into just as did 
the three widely different manufacturers for 
whom we machined the parts at the left. We 


invite you to send in your application today. 
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Use a metal that provides greater strength 
and stiffness and also assures longer life 


WHEN a spring persistently fails what do you do? 
Replace it with a longer one or a spring of heavier 
gauge? Here’s a way to overcome such difficulties... 
and at the same time keep size of spring to a minimum: 
Use “Z” Nickel*. 

This material is a heat treatable alloy of 98% Nickel. 
Its strength after heat treatment is 214 to 4 times that 
of structural carbon steel. That is why “Z” Nickel 
springs are so exceptionally strong and stiff for their 
size and weight. 


Because “‘Z’’ Nickel is readily fabricated prior to heat treatment, it can 
be readily formed into all manner of strong, stiff, long-life springs. 


NOVEMBER 1939 


Equally important, “Z” Nickel springs retain their 
strength. For “Z” Nickel cannot rust, and it stoutly 
resists corrosion, also oxidation and scaling at high 
temperatures. In addition, “Z” Nickel has good elec- 
trical conductivity. 

Other Nickel-base alloys such as Monel* and “K” 


Monel* also make excellent springs. Which to use de- 


pends on individual requirements in each application. 
In this connection INCO Technical Service is available 
without cost or obligation. For help or further infor- 
mation simply write to: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N. Y. 


SO 


44 779 **Monel’’ and other trade-marks 
which have an asterisk associated 

with them are trade-marks of The 

International Nickel Company, Inc. 
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CHARACTERISTICS 

HighVInsulation Resist- 
ance 

High Voltage Breakdown 

Low Power Factor at 
High Frequencies 

High Dielectric Charac- 
teristics, especially un- 
der conditions of ex- 
treme humidity 


Non-Hygroscopic 





Absolutely Flameproof 
thru-out 


Good Mechanical Strip- 
ping and Push-back 
characteristics 

Neutral pH count 

(Non-Electrolytic) 
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FOR USE WHEREVER AN IMPROVED 
FLAMEPROOF INSULATED WIRE IS REQUIRED. 


Code Lenglas offers the electrical engineer and manufacturer many 
desirable electrical and mechanical characteristics PLUS its new and 
revolutionary FLAMEPROOF qualities. It is an IMPROVED FIBER- 
GLASS thread insulated wire, coated with a highly plastic, flameproof 
compound with high dielectric and non-hygroscopic qualities. 


Code Lenglas has a place wherever an absolutely flameproof heat 
resistant wire is desirable in the “hot spots’, and it fills that place 
without sacrificing a single desirable quality or characteristic. 


Engineers faced with a need for a wire of this type are invited to write 
for a sample. FIBERGLAS insulated wires can be furnished in 14 to 
22 B & S Ga. in solid or stranded conductors, with color coded in- 


sulation. 
WRITE FOR SAMPLE TODAY 


“INSULATION WILL NOT SUPPORT COMBUSTION EVEN 
WHEN CONDUCTOR IS HEATED TO INCANDESCENCE” 


LENZ ELECTRIC 
MANUFACTURING CO. 


1755 N. Western Ave. 
CHICAGO U. S. A. 


YEAR OF SUCCESSFUL BUSINESS’’ 
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No Supplementary Closures 
Required 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘“‘we 
have added no grease to either bearing and have ob- 
served no leakage’’. This test motor is still running, 
with the same results. 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the “‘CARTRIDGE’”’ BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 

Thoroughly tested in our ewn laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “CARTRIDGE” BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 

One of the largest motor manufacturers equipped 
a vertical motor with ““CARTRIDGE”’ BALL BEAR- 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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a accuracy 


* BROAD flexibility 


Current Transformers 


MODEL 461 
(TYPE 2) 


Broad flexibility 
plus accuracy for 
routine current 
testing. Ranges 
.10/20/50/ 
100 Amperes self 
contained Pri- 
mary; maximum 
of 800 amperes 
with Inserted 
Primary. 


MODEL 327 


(TYPE 2) 


Extreme accura- 
cy plus flexibil- 
ity for certifi- 
cation work. 
Ranges: 10/20/ 
50/100 Amperes 
at binding posts; 
and 200/300/ 
400/600/1200 
Amperes with 
Inserted Pri- 
mary. 


TYPICAL ACCURACY CURVES 


RATIO CORRECTION—60 CYCLES 





1.000 Snenen 
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Secondary Amperes 


Correction 
Factor 


PHASE ANGLE—60 CYCLES 
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Secondary Amperes 
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TYPICAL ACCURACY CURVES 


RATIO CORRECTION—60 CYCLES 
1.00007 Tree TT TT TT Ett tt Ett 
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Secondary Amperes 
PHASE ANGLE—60 CYCLES 


OO 
CLL ee 
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2 3 
Secondary Amperes 


Phase Angle— Minutes 
Secondary Leading 


Complete details on these and other WESTON portable Current and 
Potential Transformers for laboratory and commercial testing are 
available in bulletin form. Send for your copy. 


ECTRICAL INSTRUMENT CORP., 582 FRELINGHUYSEN AVENUE, NEWARK, N. J. 
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@ Attached to every motor built by Fairbanks- 
Morse is a monogram. It weighs less than a 
feather—its tensile strength is negligible— 
but its protective strength is ten thousand 
times that of the strongest steel. Six simple 
words on the F-M monogram assure you 
that this motor represents the finest product 
of modern technical skill. 

This monogram means that each and every 
rotor of each and every motor is dynami- 
cally balanced. It means all connections are 


welded, not soldered. It means sealed-in lu- 


DIESEL ENGINES 
PUMPS 

ELECTRICAL MACHINERY 
FAIRBANKS SCALES 
RAILROAD EQUIPMENT 


WATER SYSTEMS 
WASHERS-IRONERS 
FARM EQUIPMENT 
BLS 38) 

TE a eRe bak 


MANUFACTURED BY 


FAIRBANKS -MORSE 














brication. It means that each finished motor 
—not every tenth or fifteenth motor—must 
pass rigid tests and painstaking inspection. 
In short, these six terse words on the F-M 
monogram mean that your investment is 
backed by 109 years of Fairbanks-Morse 
precision engineering. 

For complete information about F-M 
motors, write Fairbanks, Morse & Co., 
Dept. 25, 600 South Michigan Avenue, 


Chicago, Ill. Branches and service stations 


throughout the United States and Canada. 


FAIRBANKS -MORSE 


Mlotors 
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Your Products can now be finished quickly without sacrificing quality. 
Your Products can now have the hardest finish, with the best color retention. 


Codur Enamels produce an exceedingly durable and beautiful finish in a remarkably 
short time. Here are some of their special features: 


@ Developed for use in high-grade products subjected to severe service 
conditions, such as refrigerators, washing machines, kitchen cabinets, etc. 


@ Dry out of dust rapidly, cutting down both finishing time and dirt 
spoilage. 


Bake in five minutes at 350° F., 1 hour at 250° F. 


Baked finish is exceedingly tough and resistant to marring, moisture, 
and action of household chemicals. 


Excellent adhesion, color retention, and flexibility. 
Cover well in one coat. 


For use on all metals and Bakelite. 


Supplied in white, black, and a wide range of colors, with and without 
metallic lustre. 


A Technical Data Sheet on Codur Enamels is now available. Data 
includes grades, application and reduction instructions, baking 
schedules, specifications for finishing steel cabinets and furniture 
and metallic finishes on metals, and other information that the 
practical finisher wants. Send for your copy. 


Mando and Waldatsin Company Uswartk-N-9- 


Branch Offices and Warehouses . .. 1336 Washington Bivd., Chicago ...1228 W. Pico Bivd., Los Angeles 
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Take a Tip 


From Toastmaster-— 
style with Bakelite Plasties 


The new Toastmaster Automatic Toaster and Waffle Iron designed by Barnes & Reinecke are richly 
styled with brown Bakelite Molded trim. Base and handles of heat-resistant Bakelite Molded 
for Wafflle Iron shown in top inset; for Toaster, at right. Reynolds Molded Plastics, molder. 


EREisastatement from McGraw 

Electric Company that offers 

a valuable suggestion for your own 
product development: 

“We feel that Bakelite plastics 
have very definitely benefited the 
sales of Toastmaster Toasters. Not 
until we turned to Bakelite mate- 
rials were we able to dress up our 
products as we can now. We are 
100° sold on using Bakelite plas- 
tics and intend to continue.” 

Confirming this statement, the 
manufacturer has again employed 
Bakelite materials in styling 1940 
Toastmaster appliances. Handles 
and bases of heat-resistant Bakelite 


Molded on the new Automatic 
Toaster and Waffle Iron contribute, 
not only enduring beauty, but also 
heat insulation for users, and sim- 
plicity in production and assembly. 

Profit from the experience of 
McGraw Electric Company and 
many other leading electrical manu- 
facturers. Apply Bakelite plastics to 
give your products greater salability 
through improved styling and per- 
formance. 


Write for Portfolio 25 of detailed 
reference booklets describing many 
of the useful Bakelite plastics now 
available to assist you. 


BAKELITE CORPORATION, 247 PARK AVENUE, NEW YORK, N.Y. 


Chicago: 43 East Ohio Street 


Bakelite Corporation of Canada, Ltd., 163 Dufferin Street, Toronto, Ont. 


West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles and Seattle 


BAK 


Garteciwred by Boteite Corporation Under he capac! “3” & the 


meceremes, oe Par. ore 


Consult Bakelite Headquarters 
for Plastics 


More than 2,000 Bakelite plastics are 
now available at this single, central 
source. There are phenolic, urea, cel- 
lulose-acetate and polystyrene mate- 
rials . . . opaque, translucent and 
transparent materials in a color range 
that rivals the rainbow! Here are 
some of the many types: 


INSULATING VARNISHES 
LAMINATED STOCK SPECIAL CEMENTS 
CAST RESINOIDS MOLDING MATERIALS 
CALENDERING AND COATING MATERIALS 


LITE 


The registered trode mort shown obove Gitnguiah moterioh 8 emecal eye bor fam, ov veheted quantity tymboRres the finn 
member of prevent ond Weve wees of Boteline Comporanon + product 
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What Material did these 


anufacturers use to Lrim Costs? 


1. HERE ARE A NUMBER of products fabricated from 
American Quality Cold Rolled Strip Steel. Note the 
smooth, shining, eye-appealing finish. The variety of 
products which can be fabricated from our Cold Rolled 
Strip Steel is without limit. 


NM ANY manufacturers have discovered 
that American Quality Cold Rolled Strip 
Steel fabricates more easily and is doing an 
outstanding job in many places where more 
expensive metals were formerly used. Along 
with ease in fabrication and reduced material 
costs, this product offers a variety of smart 


finishes that attract the consumer’s eye. 
2. DEEP DRAWS present no problems to Ameri- 3. PARTS THAT ARE LIGHT in weight, attrac- - 


can Quality Cold Rolled Strip Steel. Here is a tive in finish and durable can be made at low An amazing number of parts can be pro- 
typical example of the way this product sim- cost with American Quality duced from American Quality Cold Rolled 
plines deep drawing problems. Cold Rolled Strip Steel. ‘ : 


Strip Steel as well. The complete range of 
edges, tempers, finishes and widths in which 


this product is available makes it ideal for 
A parts that must be light in weight, accurate in 
size and attractive in appearance. 
Whether you make complete products or 
parts we can assist you in planning the most 
COLD ROLLED economical application of Cold Rolled Strip 
Steel to your needs. Why not put your prob- 
. S T o ; ¥ STE EL lem up to our engineers and metallurgists? 


Call the man from the American Steel & Wire 
Company—today. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Products Company, New York, Export Distributors 
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Just as the ELECTRIC APPLIANCE INDUSTRY and many 


other leading industries depend on the services of Aluminum 


Goods Manufacturing Company for special parts, you too can 


depend on the metal men of Manitowoc for exacting stampings 


to meet your requirements. 


HE items pictured here show how leaders in the 

Electric Appliance field look to the Aluminum 
Goods Mfg. Co. for uniformly accurate stampings made 
from custom rolled sheets that assure complete control 
over the specifications of the finished products. The 
precision and the economy with which these stampings 
meet both the producers’ and the consumers’ needs is 
as important as the sales appeal that aluminum itself 


offers. Investigate for your own products today. 


Contract and Automotive Divisions 
ALUMINUM GOODS 
MANUFACTURING COMPANY 
MANITOWOC, WISCONSIN 
200 Fifth Avenue, New York City 
Merchandise Mart, Chicago 


MAKERS OF MIRRO THE FINEST 
ALUMINUM COOKING UTENSILS 


pheipabarining Comeors 
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NEW PRINTED MATTER -CATALOGS 


INDUCTION MOTORS 11-01 


Explanation of the individual features of 
totally enclosed, fan-cooled induction 
motors available in a wide variety of 
speed, hp. and power-supply combina- 
tions for practical power requirements in 
their field. General Electric Co. 


ROLLER BEARING 11-02 


Facts in the development of a full type 
needle roller bearing, dealing specifically 
with its increased load carrying capacity, 
simplicity of construction, rigidity and 
effective sealing. Bearing selection table, 
load factor-speed graph, shaft and hous- 
ing tolerances, and diagrams showing 
various applications are also included 
McGill Mfg. Co. 


SPEED CHANGER 11-03 


How an efficient, flexible, variable speed 
transmission offers a higher speed range 
at less cost. Installation views show in- 
dustrial applications. Also general dimen- 
sions as well as hp. rating and speed 
range tables. Allis-Chalmers Mfg. Co. 


CHAIN DRIVES 11-04 


Complete information for the selection 
and design of silent chain drives. Engi- 
neering data, dimensions, hp. ratings, il- 
lustrations of typical drives in various 
industries as well as sprocket data. Whit- 
ney Chain & Mfg. Co. 


SHADED POLE MOTORS 11-05 


Construction features of shaded pole and 
their companion ac. or dc. series wound 
motors, rated at “425 to 4% hp., for small- 
er type unit heaters and similar devices. 
Westinghouse Electric & Mfg. Co. 


SELF-LOCKING NUTS = 11-06 


Contains a discussion of the self-locking 
nut principle, comparative test data, illus- 
trations of applications in the electrical, 
radio, aircraft and other industries and a 
complete listing of the standard nuts 
available. Elastic Stop Nut Corp. 


TUBULAR RESISTORS = 11-07 


Stock listing of pack wire-wound tubular 
resistors, specially designed types, and 
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Executives, product designers, engineers . 


voltage dividers, chrome-oxide coated to 
protect against moisture, oxidation, etc. 
Atlas Resistor Co. 


PRESSURE SWITCH 


Improvements incorporated within a 
light-weight, automatic, pressure con- 
trolled switch completely housed in a die 
casting. Pickering Products Corp. 


VOLTAGE CONTROL 11-09 


Available types of autotransformers for 
voltage, speed, power, heat and light con- 
trol. For integration within products 
where small size, smooth rotary control, 
low losses, good regulation and very low 
temperature rise are desired. General 
Radio Co. : 


GEAR DRIVE 11-10 


Dimensional data and line diagrams show- 
ing details of assembly of an enclosed 
variable speed transmission unit available 
for horizontal or vertical mounting; also 
motorized, and with helical gear sets. 
Link-Belt Co. 


STOKER MOTORS 11-11 


How stoker motors are protected against 
improper operating conditions by an 
automatic, built-in, bi-metallic disc which 
assures complete dependability for stoker 
drives. Additional features of these mo- 
tors are also described. Westinghouse 
Electric & Mfg. Co. 


11-08 


. - all those responsible for product development... 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


PLATING SOLUTION © 11-12 


Operating manual which describes what 
a bright dip solution for improved cad- 
mium-plated surfaces does, procedure for 
its use, its preparation, operation and 
advantages it offers. E. I. duPont de 
Nemours & Co., Inc. 


RELAYS 11-13 


Data on ac. or dc. small power relays 
for use in connection with thermostats 
and other instruments having delicate 
contacts, and midget relays for all types 
of applications where a small, inexpen- 
sive and dependable unit is needed. Pot- 
ter & Brumfield Mfg. Co., Inc. 


FIBER GLASS 11-14 


Story of the development of fibrous glass, 
its varied uses in equipment and products 
in the home and industry as an insulating 
and sound-proofing material, a filtering 
medium, and decorative fabric. Owens- 
Corning Fiberglas Corp. 


PIVOTED MOTOR BASE 11-15 


Basic principles underlying the operation 
of all pivoted motor drives; price and di- 
mensional information for the various 
available types of bases, and installation 
views. Rockwood Mfg. Co. 


LINESTARTERS 11-16 


Non-reversing units for across-the-line 
starting of squirrel cage induction motors 


No cost or obligation. Requests by qualified readers will 
be promptly handled. Just circle the publications you want. 


To The Editor 


As a reader of ELECTRICAL MANUFACTUR- 
ING, | request thet you send me the printed matter, 


11-01 11-02 11-03 11-04 11-05 


the reference number of which | have circled. 


11-06 11-07 11-08 11-09 11-10 


(Please fill out completely, showing company 


and title, even if non-business address is used. ) 


Company 
Individual 
Function or title 


Street Address 


11-11 11-12 11-13 11-14 11-15 
11-16 11-17 11-18 11-19 11-20 
11-21 11-22 11-23 11-24 11-25 
11-26 11-27 11-28 11-29 11-30 
11-31 11-32 11-33 11-34 11-35 


11-36 11-37 





and as primary switches for wound rotor 
induction motors. Westinghouse Electric 
& Mfg. Co. 


CAPACITORS 11-17 


Aid in the selection of radio transmitter 
capacitors specifying detailed engineering 
data on the numerous types of mica and 
chlorinated diphenyl capacitors. Cornell- 
Dubilier Electric Corp. 


FLEXIBLE COUPLINGS 11-18 


Presentation of technical data on many 
types of flexible couplings of value to 
those responsible for the design and 
specification of equipment. Ajax Flex- 
ible Coupling Co. 


CONTACTOR 11-19 


Description of an ignitron contactor for 
spot and projection welding, how the ig- 
nitron tube operates, ratings and dimen- 
sions. General Electric Co. 


SPEED CONTROL 11-20 


Complete line of equipment for any re- 
quirement in adjustable machine speeds, 
covering operating principle and design, 
construction details, standard equipment 
applications, typical industrial uses and 
engineering data. Reeves Pulley Co. 


VISIBLE OILERS 11-21 


Unbreakable, constant level oilers to meet 
the demand for safe, automatic lubricating 
equipment and to maintain an accurate 
level of oil in ring and ball bearings, 
pump and gear housings, etc. Trico Fuse 
Mfg. Co. 


STEEL DATA 11-292 


Reference book contains metallurgical 
definitions, heat, hardness and numerical 
equivalent tables; weight, dimension and 
specific gravity tables; carbon steel, drill 
rod, non-ferrous metals, tubing, sheet and 
manufacturing tolerances. Joseph T. 
Ryerson & Son, Inc. 


@ No cost or obligation. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 


2e—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 


RADIO TUBES 11-23 


New edition of handbook contains essen- 
tial characteristics and base pin connec- 
tion diagrams for 584 radio tube types 
including obsolete numbers, types in gen- 
eral usage and recently developed types. 
National Union Radio Corp. 


RANGE ACCESSORIES 11-24 


Wiring diagrams and descriptive data 
on vertical and horizontal type selector 
thermostats with escutcheon plate, selec- 
tor and non-selector thermostats with 
bulls eye, slow-break heater switches and 
range accessories. Hart Mfg. Co. 


CONTROL EQUIPMENT 11-25 


Up-to-date listings with prices of line of 
enclosed safety switches and industrial 
breakers, multi-breakers, motor control, 
solderless connectors, panelboards, open 
knife switches, fuse holders, etc. Trum- 
bull Electric Mfg. Co. 


FUSES 11-26 


Types of fuses available for protection 
of transmitting equipment, x-ray appara- 
tus, high voltage rectifiers, instruments, 
motors, magnets, amplifiers, radios, air- 
craft, etc., and their various mountings. 
Littelfuse, Inc. 


FELT CHART 11-27 


Combined felt sample and application 
chart simplifies the selection of the cor- 
rect type of felt for any application. 
Chart lists a wide variety of purposes 
for each type of felt shown. Swatches 
are classified according to S. A. E. speci- 
fications. Booth Felt Co. 


ALLOY REFERENCE 11-28 


First annual index for the year 1938 to 
the copper alloy bulletin identifies refer- 
ences by month of issue, page, column 
number and, if appearing in regular de- 
partments, by specific symbols. Bridge- 
port Brass Co. 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 
(Sec. 510, P.L. &R.) 
New York, N. Y. 


MOTOR CONTROL 11-29 


Automatic motor starters and controllers 
for squirrel cage, wound rotor, synchro- 
nous and dc. motors built to customers’ 
specifications. Electric Controller & 
Mfg. Co. 


TAPER RECTIFIERS 11-30 


Principle of operation, ratings, specifica- 
tions and taper charge properties of taper 
rectifiers for use in telephone, telegraph, 
alarm, signal and industrial service. Fan- 
steel Metallurgical Corp. 


MULTI-BREAKER 11-31 


Applications, features, construction and 
installation details of a small, reliable 
switching device with over-current pro- 
tection, available in capacities of 15, 20 
or 25 amp. Colt’s Patent Fire Arms 
Mfg. Co. 


FIBRE INSULATION 11-32 


Suggested applications for fibre grom- 
mets, washers and bushings used to pro- 
tect the insulation on current-carrying 
wires wherever they pass through metal. 
Advantages of fibre insulation are given. 
Wilmington Fibre Specialty Co. 


TRANSFORMERS 11-33 


Complete listing of audio, driver, fila- 
ment, modulation, output, plate supply 
and power transformers, voltage chang- 
ers, amplifiers, chokes and automatic volt- 
age regulators. Thordarson Electric 
Mig. Co. 


MOTORS 11-34 


Self-starting synchronous motors avail- 
able in three types for control, timing 
and recording devices; also accurate 
standard movements for use with these 
units. Leich Electric Co. 


FLEXIBLE COUPLINGS 11-35 


Rubber cushioned equalized couplings 
with steel retainer ring insert are avail- 
able in standard stock sizes for numerous 
applications. Bore, keyway, hollow set 
screw, hp. and general dimensional data. 
Certified Flexible Couplings, Inc. 


STAGGERED BEARINGS 11-36 


Engineering data on staggered roller ra- 
dial bearings designed for heavy duty 
work together with application diagrams. 
Orange Roller Bearing Co., Inc. 


THERMOSWITCHES 11-37 


File folder of data descriptive of a line 
of thermoswitches based upon a new prin- 
ciple in thermostat design, featuring pre- 
cision, sturdiness and dependability. Fen- 
wal Inc. 
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The lock on the ignition switch will safeguard an automobile while standing at 
the curb. But on the road it is only the Live Action of hundreds of Helical Spring 
Washers built into the car which prevents the looseness of bolted parts from 


stealing thousands of miles of useful service! . . . In 39 years of experience the 


automotive industry has not found a satisfactory substitute for the Long Range 
Live Action inherent in Helical Spring Washers. This exclusive feature costs 
nothing extra, therefore the assurance of thousands of extra miles of service is 


without cost! . . . Specify Helical Spring Washers in YOUR product. Long Range 
Live Action will add to its useful life . . 
of the customer .. . at no extra cost! 


SPRING WASHER INDUSTRY ¢ 616 Wrigley Building * Chicago, Ill. 


. assure more satisfaction in the hands 
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‘IT’S Seven O'Clock, DADDY! — — — 


— — and thus, millions give their eager acceptance 
to their favorite radio star. Likewise, the heating 
appliance industry gives warm approval to Chromel, its 
The device 


maker has long since learned that Chromel 


favorite heating-element wire. 


is a consistently good performer: has note- 


worthy durability and uniformity of resistance; properly 
spooled and of the right temper; and Chromel is always 
clean, and nice to handle. Thus Chromel is a goodwill 

builder for the device maker, and a good 


revenue builder for the power company... 


Hoskins Manufacturing Co., Detroit, Mich. 


CHROMEL 


a coop name in HEATING ELEMENT 
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UP-TO-DATE IN MAGNETIC MATERIALS...... 


What you should know about the newer permanent magnets 
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COMING 


When Motor Speeds Dominate Choices. 
In approaching the drive problem in the 
simplest way, one tries to find a motor that 
will directly match with desired driven shaft 
speeds. Not always possible but here is a 
guide. 


For Maximum Satisfaction In Using Rubber. 
Here, as elsewhere, the best results are 
related to being well-informed. A broad 
field, di-electric, sound and vibration in- 
sulation, flexible connections and couplings, 
etc., etc. 


When Only 120 Volts Will Do. Despite 
the best efforts of power company engineers 
to provide standard non-fluctuating service 
voltages these are a number of classes of 
electrically-energized products which have 
to be self-regulating in regard to impressed 
energy supply. Another first-aid for the 
specifier. 


Protecting the Product Against Itself. There 
are so many ways in which a machine or 
appliance can virtually practice self-destruc- 
tion that a survey of hazards as well as of 
protective devices will prove most helpful. 













WHY DOES DETROIT PREFER DIE CASTINGS? 










a0 Did ZINC Alloy Die 
Castings have any 
influence on the 


Q Is it possible to solve 
both appearance 
and mechanical 















Q Why are horns back as die 
a castings in ’40? 













































problems with die design of the lat- s 
castings? est type transmis- du 
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A The all-important requirement of this A It is highly improbable that the design A This is a question of arithmetic. With st 
1940 gear shift lever is strength. As a one- of this transmission cover could have been quality being more or less equal, the choice to 
piece ZINC Alloy Die Casting this quality 1s carried out by any means other than die cast- of material for horn construction narrows m 
easily achieved — and smooth appearance ing. With the usual production method, ma- down to price. The illustrated horn part for 
couples with low cost to make die casting the chining costs would be exorbitant. "40 cars has a ZINC Alloy Die Cast body. 
ideal method of production. n 
tk 
Pp 
Q ee is this seal ring on ; p ; witch: : w 
. new sealed beam The 1940 automotive die castings reveal a flexibility of design that places 
headlights a 0} 
_onere Alloy Die this method of metal parts production in a class by itself. And this is d 
asting? n 
only one industry in which ZINC Alloy Die Castings are enjoying wide i 
application. Whether your company produces automobiles or home 
n 
appliances or dime banks, you should be well versed in this modern metal 
h 


and method of fabrication. Consult any commercial die caster—or write 


to The New Jersey Zinc Company, 160 Front Street, New York City. 


A Note the 3 integrally cast locating lugs 
and the knife edge on this die cast ring. The 
lugs facilitate assembly and the edge is spun 
to effect sealing. By no other method could 
this part have been economically produced— 
in one piece. 
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The Research was done, the Alloys were developed, and most Die Castings are made with 
| 99.99 + cals 
HORSE HEAD SPECIAL (unre cccry) ZINC 
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p- 1 o-Date In Magnetic Materials 


Rapid technical progress and the outmoding of older materials charac- 
terizes the present status of permanent magnets. Useful in many 
products, indispensable to others and broadening in significance and 
variety of applications, permanent magnets offer an important field of 
development for the improvement of products. 


AGNETS, as incorporated within electrically- 

energized products, may be of either the elec- 

tro-magnet or permanent magnet classifica- 
tions. The latter type is now rapidly expanding in use 
due to improvements in the characteristics of the ma- 
terials that may be employed for their construction. 

Electro magnets, used in general when it is desired 
that the magnetic effect shall be rendered operative 
or inoperative by selective control, require a core of soft 
iron, usually of special composition, which under the 
influence of an electric current, becomes strongly mag- 
netic but which upon discontinuance of the magnetizing 
current, gives up all or nearly all of its magnetic proper- 
ties. The ideal magnet for a contactor, or other type of 
circuit-closing mechanism, would be one that gave up 
its magnetism entirely. Magnets constituting the field 
poles of self-exciting generators, on the other hand, 
should retain a limited amount of residual magnetism 
to provide a field that will “build up” whenever the 
machine is placed in operation. 

With permanent magnets it is desirable that the mag- 
netism be retained at a practically constant volume after 
the original magnetization is discontinued. As em- 
ployed at present, permanent magnets are produced 
with any one of the several available magnetic steels 
or magnetic alloys. Since the characteristics of these 
different materials are well understood, the amount of 
magnetization imparted to them may be regulated to 
meet practically any desired requirement.* 

In reviewing recent progress and developments in 
magnetic materials it may be helpful first to briefly 


*“Things Deserving Consideration In Specifying Permanent 
Magnets,” ELectricAL MANUFACTURING, November 1937. 
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summarize again some basic principles of magnetism, 
the governing factors and those terms and symbols 
applying to them. 

Principles of magnetization. If unmagnetized 
steel or magnetic alloy is subjected to an inductive mag- 
netizing influence, the effect may be illustrated by the 
conventional hysteresis curve. The various points on 
the curve are represented by symbols which are quite 
uniformly in use by the manufacturers of magnetic 
materials and other electrical engineers and physicists. 

As the inductive force is applied to the piece the mag- 
netism rises, at first quite rapidly and then more grad- 
ally, until the point of saturation (B,) is reached. Be- 
yond this point, further induction produces no increase 
in magnetization. This curve is plotted by scaling the 
magnetizing force, represented by H in oersteds, on 
the horizontal axis XX and the resulting induction, 
represented by B in gauss, on the vertical axis YY. 

The point B, having been reached, the magnetizing 
force is discontinued and demagnetization of the piece 
occurs. It does not however follow back the virgin 
curve OB, but cuts the vertical axis at a point B, at a 
greater or less distance above the horizontal axis. This 
value represents the remaining or residual magnetism of 
the piece and varies with the composition of the material 
used. Unless the piece is naturally of an entirely de- 
magnetizable nature, the point B, will always be above 
the point O and a demagnetizing force must then be 
applied if the piece is to be wholly demagnetized. Com- 
plete demagnetization is attained when the curve reaches 
—H, on the horizontal axis. The distance —-H,O repre- 
sents what is known as the coercive force and this value 
also varies with the quality of the piece magnetized. 
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ROGRESSIVE 

steps in the pro- 
duction of aluminum- 
nickel-cobalt perma- 
nent magnets by the 
sintering process. 


As demagnetization is continued the curve again 
reaches a saturation point —B,, corresponding to the B, 
point. The curve is then repeated back to B, thus form- 
ing the complete hysteresis loop. 

The portion of the loop below the horizontal axis is 
a duplication of that above the line except that the vir- 
gin line OB, is not repeated. In the commercial use of 
this curve, the portion covered by the second quadrant 
only is needed to indicate those characteristics of the 
magnetic material under consideration and this portion 
is known as the demagnetization curve. It is therefore 


shown in the second quadrant only. 





~ SOME PERMANENT MAGNET 
APPLICATIONS 


Oil and Gas Furnaces 
Oscillographs 
Percolator Covers 
Phonograph Pickups 
Photoelectric Recorders 


Aircraft Instruments 
Circuit Breakers 
Coin Separators 
Compasses 
Damping Devices 
Electric Cardiographs Portable Tools 
Electric Clocks Refrigerators 
Electric Couplings Relays 

Flow Meters Searchlight Control 
Galvanometers Small Generators 


Head Sets Small Motors 
Instruments Speedometers 

Loud Speakers Synchronous Motors 
Magnetic Chucks Tachometers 


Magnetic Clutches 
Magnetic Latches 


Telephone Ringers 
Thermal Relays 


Magnetic Separators Toys 

Magnetos Train Door Controls 
Meters Voltage Regulators 
Microphones Window Displays 
Models X-ray Equipment 
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In commercial practice it is customary to use the 
first quadrant to show the energy product, or external 
energy, curve. This curve is obtained by plotting the 
products of B X H at a sufficient number of points to 
permit the tracing of a curve as shown. As will be seen, 
the curve so plotted forms a closed loop from the start- 
ing point O to By, while at some intermediate point, 
which is designated as BHyax, the greatest amount of 
energy is available. This represents the most efficient 
part of the curve at which to work for a maximum 
magnetic energy per unit of volume. In general, the 
higher the residual induction (B,) the smaller will be 
the cross section required to produce a given flux in 
the air gap of the magnet, while the greater the coer- 
cive force (—H,) the shorter will be the required length 
of the magnet. Comparative sizes of equivalent mag- 
nets are indicated in the accompanying drawing. 


CHARACTERISTICS OF MAGNETIC MATERIALS 


R KFERENCE to the demagnetization and energy pro- 
duct curves clearly indicate that the factors of im- 
portance in the selection of magnetic materials are: the 
residual magnetism (B,), the coercive force (—H,), and 
the maximum energy product (BHmax). These three 
factors are indicated in any commercial presentation of a 
magnetic material as offered by a manufacturer, a curve 
such as that shown being supplied for any individual 
material. It should be understood that the particular 
curve here given, as well as the hysteresis loop, are 
typical and do not apply to a specific magnetic alloy. 

If a piece of iron were totally pure, a discontinuance 
of the magnetizing force would result in complete de- 
magnetization and the curve would return to the zero 
point. Iron, therefore, possesses no value from the 
point of application as a permanent magnet. 

When a piece of steel or magnetic alloy, on the other 
hand, is subjected to a magnetizing force it retains a 
greater or less degree of residual magnetism and upon 
cessation of the inductive force an amount of demag- 
netizing force must be exerted, as already explained, 
in order to produce total demagnetization. The data 
thus presented by the demagnetization and the energy 
product curves therefore show the value of any ma- 
terial from a permanent magnet standpoint. That ma- 
terial showing the greatest energy product therefore 
constitutes the most efficient type although the alloys 
which have the greatest coercive force may not show as 
high a By point as others. It is, of course, the BH max 
figure by which the true value of a material as a perma 
nent magnet may be judged. 

Magnetic materials may be classed as those of: lov 
coercive force, medium coercive force and high coer 
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cive force, the nickel-aluminum alloys coming under 
the latter classification. The earlier types of magnetic 
materials were alloys of steel with varying proportions 
of chromium, tungsten or cobalt. These showed a high 
residual magnetism but were characterized by compara- 
tively low coercive force. 

With the introduction of nickel-aluminum alloys, ma- 
terials with greater coercive force but lower residual 
magnetism are obtained but their BHymax is considerably 
greater than for those alloys containing chromium, 


~~ 


tungsten or cobalt. The result of obtaining high BH max 
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DERMANENT magnet field for this model loco- 
motive motor enables the development of 1/100 
hp. in a 21% ounce motor of 21% in. overall length. 


has made possible a reduction in the size of magnets for 
corresponding effects and has greatly increased the 
scope of permanent magnet application. 

While the chromium, tungsten and cobalt alloys are 
still employed for some purposes, it is in the use of the 
nickel-aluminum alloys that the greatest advances have 
been made during the past few years and the indications 
are that the great majority of permanent magnet appli- 
cations will in the future be confined to the high coer- 
cive force types. 

Of the high coercive force permanent magnet alloys 
one of the more important has a composition of 32 per 
cent nickel 12 per cent aluminum and a small amount of 
titanium. As it is characterized by an extremely high 
value of coercive force it is very valuable for use in 
magnetos, loud speakers, motors and other devices 
where demagnetizing influences are present. It may 
also be used for a wide variety of other purposes. 

Another, basically “6-12 per cent aluminum, 12-30 
per cent nickel, an appreciable quantity, up to 10 per 
cent, cobalt with the remainder iron” is applicable to 
practically all types of permanent magnet service. It 
may be considered as the most promising type of mag- 
netic material now available and some of the objections 
to its use, such as non-machineability and comparatively 
high cost, may eventually be overcome. It is only 


How equivalent magnets of some different 
materials compare dimensionally. Properties 
of high coercive force permanent magnet alloys. 
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reasonable to expect an ever increasing employment of 
the hard magnetic materials as machineability is im- 
proved and costs reduced 

Exact analyses of the aluminum-nickel-cobalt-iron 
alloy may be varied so that there are several grades. 

The most generally used type is composed, except 
for minute quantities of cadmium, magnesium and sili- 
con, of 12 per cent aluminum, 20 per cent nickel, and 
5 per cent cobalt, with the balance iron. 

One deterrent to the use of nickel-aluminum alloys 
is their extreme hardness which makes ordinary ma- 





THis damping magnet supplies the disc-slowing 
effect for a watt-hour meter and has achieved a 
fairly well standardized form. An important use. 


chining impossible. Thus they must be cast to shape 
and finished by grinding. Magnets of these materials 
cannot be drilled but soft steel inserts may be cast in 
for providing drilled or tapped holes. Plain holes may 
be cast by coring. The nickel-aluminum alloys are rela- 
tively weak and brittle as compared with the so-called 
softer magnetic materials. In the case of soft magnets 
it is often feasible to cast them in long bars of the de- 
sired shape which are later cut by abrasive wheels to 
the desired lengths. 

Nickel-aluminum-cobalt magnets may also be pro- 
duced by sintering which is more generally employed 
for those of small sizes. The method comprises the 
mixing of the metal powders in the required propor- 
tions, compressing, sintering and heat treating. By 


(Continued on p. 60) 
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Not just another diathermy machine but a re- 

markable technical advance offering increased 

mobility, power, protection, control and safety 

with lower production costs and improved 

appearance is the accomplishment of Liebel- 

Flarsheim engineers in the new model SW-291 
short wave generator. 


BY C. K. GIERINGER 


CHIEF ENGINEER 
LIEBEL-FLARSHEIM CO. 


Electronic Oscillator 














Links Engineering } an 


INCE time immemorial heat has been used as a 

therapeutic agent in aiding man to combat disease. 

Methods of administering heat have progressed 
with man’s ingenuity. From sun and hot water baths 
to infra-red lamps familiar methods applied the heat 
directly to the skin of the patient relying entirely on 
the blood circulation and direct heat conduction of the 
human tissues to carry it to the lesion occurring most 
times in the deeper lying parts of the body. Production 
of the heat directly where it would do the most good is 
among later developments. 

It was in 1893 that d’Arsonval published his work 
demonstrating the fundamental physiological fact that 
when electrical currents of frequencies higher than 10,- 
000 cycles per sec. were passed through the body no 
pain or muscle contractions, i.e., shocking sensations, 
were experienced, but rather, an elevation of body 
temperature with marked respiratory changes, and in- 
creased oxygen absorption and elimination of carbon 
dioxide was observed. 

It was d’Arsonval’s discovery which gave a means 
of heating human tissue without directly raising the skin 
temperature. His theory taught that the human body 


SIMPLICITY WITHOUT LOSS OF EFFECTIVENESS IS THE KEY- 
NOTE OF THE LIEBEL-FLARSHEIM SHORT WAVE GENERATOR: 


The chassis (A) is typical of this (C) The simplicity of the wiring 
engineering basis. Note the and assembly of parts is evident. 
oscillator coil and condenser Note that the chassis fits into this 
assembly. Chassis parts are otherwise complete cabinet assem- 
mounted above and below trans- bly. (D) This is a rear view of the 
former channel clamps which are completed unit. To the left of the 
fastened to the cabinet. (B) How oscillator tube is its protective 
the cabinet slips over the chassis. device that is one of the features. 
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icted as a resistance to electrical currents, and that by 
passing alternating currents of frequencies higher than 
10,000 cycles per sec. through human tissue the 
tissue would be heated, as is true of any resistance 
when current passes through it, without the character- 
istic shocking effects of de. and low frequency ac. 


DIATHERMY NOT A NEW PRACTICE 


ACHINES were, consequently, soon built for the 

purpose of producing heat electrically in the pa- 
tient. They were called “diathermy machines” since 
such a method of heating a patient was termed “dia- 
thermy” (meaning through-heating) by the doctors. 
These machines, for the most part, generated oscillating 
currents of about 1,000,000 cycles per sec. by means 
of spark gaps, the only practical method then available. 
In order to apply the currents to the patient, two soft 
pliable metal electrodes, usually lead, were applied 


directly to the patient’s skin in the region to be heated 
so the current would flow from the machine through 
the patient. 

The advent of radio tubes and the subsequent im- 
provement in radio circuits and technic permitted a 
practical use of higher frequencies in electro-therapy. 

The great advantages of the higher frequencies or 
shorter wave lengths (from 25 meters to 5 meters) 
were that the electrodes could be insulated and spaced 
away from the patient. This permitted more con- 
venience and safety in treating and, in general, gave 
a higher ratio of deep tissue heat to skin heat. Fur- 
thermore, with the use of these shorter wave lengths, a 
new method of treatment became available, that of using 
an electromagnetic field to heat human tissue by induc- 
ing eddy currents into it. This method is employed in 
practice by wrapping a cable about 12 ft. long in a 
few medium-sized loops over or around the part of 
the patient to be treated. This provides sufficient 
coupling to transfer adequate energy from the machine 
to the patient via the electromagnetic field of the cable. 
For greater safety and con- 
venience when applying en- 
ergy by the electromagnetic 
field, it has become the prac- ‘ 
tice to use fixed coils in- 
stalled in moulded plastic 
forms called “drums.” 


O Liebel-Flarsheim’s Vice Presi- 
dent S. C. Holston, Chief 
Engineer C. K. Gieringer and 
Electrical Engineer N. W. Dau- 
bensis goes the major credit for 
this diathermy design. 
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The short wave diathermy machines which are cap- 
able of producing these effects are used and operated 
by doctors or their assistants in routine treatment of 
disease. The machines themselves involve more or less 
technical design, but in the end must be operated by 
non-technical persons in situations where, many times, 
it is a matter of life or death. Consequently, in de- 
signing such a machine such entities as high frequency 
energy, tube overloads, patient impedance, resonance, 
voltage variations, etc., must be reduced to readily 
understandable and simple terms as main switch, power 
control and indicator, terminals and applicators. 


THESE WERE THE OBJECTIVES 


N DESIGNING the Liebel-Flarsheim Model SW-221 
Short Wave Generator, the objectives to be achieved 
were as follows: Convenient mobility of the machine; 
adequate power for all possible treatment applications ; 
modern styling for office and hos- 
pital, durable and easily cleaned 
finish, simplicity of operation, im- 
proved applicators, improved dos- 
age meter, absolute and automatic 
tube protection, complete safety 
for operator and patient, and, sim- 
plicity of electrical and mechanical 
design for lowered production 
costs. To produce the SW-221, 
knowledge of the electrical characteristics of human 
tissue and rich field experiences of the past were drawn 
upon as well as a thorough study of improved manufac- 
turing methods and materials now available. 


ENGINEERING THE PERFORMANCE 


ONSISTING essentially of a single tube, high- 
frequency oscillator complete with transformer, 
tube, tank circuit and auxiliaries the chassis incorpo- 
rates the circuit illustrated in an accompanying figure. 
The tuned plate, tuned grid oscillator circuit is single 
tube and self-rectified. The output or patient circuit 
is coupled inductively to the tank coil and tuned by 
means of a variable condenser which is the power con- 
trol. Auxiliaries are a grid leak resistor, by-pass con- 
densers, switches, combination metering and a tube 
protecting circuit. 
The tube has a tantalum plate of 150 watt dissipation. 
Connections to grid and filament are made through the 
base of a standard 50 watt tube socket, making the 






















































































































tube simple to install. A long high voltage insulation 
path is obtained by making the plate connection at the 
top of the tube. The unit on favorable loads is capable 
of an output in excess of 300 watts of short wave 
energy. Its capacity is ample for treatments under the 
most unfavorable patient circuit impedance conditions 
met in practice. A single tube circuit design was 
selected instead of a two or more tube circuit because 
the total tube cost is less, no unbalance of tubes is 
possible, and in servicing in the field there is never 
a question as to which tube needs replacing. 

The high frequency components of the circuit are 
conventional. Embodied in the low frequency circuit 
is the tube protection previously mentioned. This 
circuit, with its attendant mechanical auxiliaries, pro- 
vides protection for the tube and a means for indicating 
power output. 

In general, the two common methods of indicating 
power output are to use a radio frequency ammeter in 
the patient circuit, or a dc. milliameter in the plate 
circuit of the tube. The rf. ammeter has never been 
entirely successful in the field because when wave 
lengths from 5 to 25 meters are used the current at 
the patient is, in general, different from that read at 
the machine. This is due to the fact that the lead 
lengths to the applicators are an appreciable part of a 
quarter wave length. Consequently, standing wave 
phenomena result. Careless arrangement of the elec- 
trodes may cause too much current to flow and burn 
out the thermocouple. Owing to the large range in 
treatment impedances met in practice, the current read- 
ings are misleading to even an experienced operator. 

On a simple plate current meter the oscillator tube 
draws plate current when there is no load on the ma- 
chine. This is a great disadvantage because the meter 
indicates although no energy is flowing in a patient 
circuit; and furthermore, the useful part of the meter 
scale is reduced about 25 per cent. 


S un-involved 

in basic op- 
erating principle 
(A) as it is in ex- 
ternal appear-§ 
ance and actual 
use, thisdiathermy 
machine sets new 
standards of per- 
formance, effec- 
tiveness and seafe- 
ty in an already 
progressive field. 





The meter used on the new SW-221 has advantag: 
over the two just discussed. The tube protector is 
combination differential relay and transformer.  T] 
pulsating plate current is passed through one-half « 
the primary and the pulsating grid current through the 
other half so as to produce opposing magnetic fields. 
These two currents are essentially half-wave pulsatin; 
currents. The resultant alternating component of these 
two primary currents is induced in a secondary whic 
is connected to the meter for power indication. 

With no load, the plate and grid currents are near} 
equal and the winding is tapped so there is no induce 
voltage in the secondary circuit. This allows the mete: 
to read zero when the machine is idling. As the power 
control is turned up and power is delivered to the 
patient, the plate current increases and the grid cur- 
rent decreases, increasing the induced voltage in the 
meter winding. The winding is adjusted so that at 
full load the meter reads full scale. With the proper 
proportion of iron and copper in the transformer it is 
possible to make the meter more sensitive at the lower 
treatment levels. This feature is most desirable, since 
the full output of the machine can only be tolerated in 
fever therapy, while the majority of treatments re 
quires only 25 to 35 per cent of the maximum output. 
Hence, greatest deflection sensitivity occurs in the meter 
scale where most often required. 

A part of the magnetic circuit of the tube protector 
consists of a relay armature arranged to open a pair 


of contacts connected across a cathode bias resistor. The 
resultant flux, due to a linear difference of plate and 
grid currents, at rated plate current operates the arma- 
ture and contacts, throwing a cathode bias resistor and 
buzzer into the circuit and automatically decreasing the 
load on the tube. In this way it becomes impossible 
to overload the tube and at the same time the operator 
is warned to readjust the machine. By using the dif- 
ferential arrangement the relay action can be set more 
closely to the rated plate current than by using it 
directly as a straight plate or grid current relay. 
Such an overload device is very advantageous on a 
short wave diathermy machine because of the inherent 
characteristics of the patient circuit. According to 
well-known circuit phenomena there is only one value 
of mutual coupling which will couple a specific patient 
circuit resistance to the tank circuit and just load the 
oscillator tube to full load. Any resistance greater than 
this cannot fully load the machine. Any resistance less 
(Continued on p. 64) 
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FIGURE 1 


ESIGNED to 

operate on 
light pressure at 10 
degrees lever 
travel, this hatch- 
way limit switch 
(A) has heavy, 
double contacts 
with quick make- 
and-break action. 
(B) Mechanical 
side of switch 
offers sturdy con- 
struction and posi- 
tive insulation from 
electrical side. (C) 
Actual details may 
differ widely asin 
this cam-operated 
contacts design. 


A 


W hen Travel of Machine Parts 
Must Offer Control Impulses 


HETHER serving as a highly effective in- 

tegral part of the regular controls of a ma- 

chine, or acting as a dependable safety device 
to meet emergency conditions, limit switches perform 
a variety of automatic and semi-automatic control func- 
tions. Mechanically actuated by a motor or machine 
in its operation, limit switches provide a convenient 
means for interlocking mechanical motion with electric 
control circuits, for limiting all types of linear and _ ro- 
tating motion, for initiating functions at certain posi- 
tions in the travel of a machine, for making processes 
automatic, and for plugging and dynamic braking. Ma- 
chine tools, textile machines, conveyors, printing presses, 
and many other types of motor driven machines offer 
extensive opportunities for the use of many kinds of 
limit switches available. 

One of the primary functions of a limit switch is to 
control the travel of a machine and to stop it at a pre- 
determined point. To accomplish this, the limit switch 
opens the maintaining circuit of the motor controller, 
thus allowing the magnetic contactors to open and dis- 
connect the motor from the line. If a magnetic brake 
is included in the installation, the circuits are arranged 
so that the brake is set in the lifnit of travel. 

Where machine reversal rather than stopping is re- 
quired, two limit switches may be employed in con- 
junction with a reversing magnetic controller. Thus, 
a milling machine table can be made to oscillate back 
and forth by means of a limit switch at each end. As 
the table trips the limit switch at either end, the motor 
is Teversed. 

Frequently, some means of interlocking between two 
more machines is desired. In this capacity, limit 
‘itches may be made to start one machine when an- 
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That is when limit switches offer the 
engineer-designer a not-to-be-duplicated 
method of initiating stop, reversal, re-cycle, 
change-speed, auxiliary-operation or safety 
control within the electrically energized 
product. Makers of large products as well 
as small ones should know this field well. 


other has reached a required point in its travel, or to 
prevent operation of one machine unless another ma- 
chine has reached a predetermined point. Again, they 
may act to vary the speed of a machine during different 
parts of its cycle, or to provide a slowdown at a point 
ahead of the stopping point. 

When employed as safety devices, limit switches open 
a main line or control circuit in case of incorrect motor 
performance. For example, a limit switch may be in- 
stalled to disconnect the motor on a machine if the 
operator fails to shut off the power and allows the 
moving element to exceed its normal limit of travel. 
Where overtravel is extremely hazardous, two sets of 
stopping limit switches are often used. Normally, the 
first limit switch will stop the motor, but in case of fail- 
ure, the moving element of the machine will run past 
the first limit and be stopped by the second, or over- 
travel, limit switch. 

For functions such as stopping, which must be per- 
formed without fail, limit switches with normally closed 
contacts should be used. With this arrangement, any 
failure in the control circuit such as a broken wire, 
burned-out coil, or power shut-down will cause the 
machine to stop. With a limit switch having normally 
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AVAILABLE in many designs, snap- 
action limit switches find exten- 
sive use wherever quick make-and- 
break contacts are required. (A) 
Nickel alloy holding magnet provides 
quick positive, contact action. ~(B) 
Mercury button gives snap-action 
when tilted. 


open contacts, any of these 
failures would prevent a 
stop. However, a normally 
| closed limit switch may fail 
|| because of a ground around 
| To prevent this, stop- 
I ping limit switches are often 
| made double pole, and have 

| one pole connected in each side of the control circuit. 
To obtain slowdown at a point ahead of the stopping 
point, normally open limit switches are ordinarily em- 
ployed, as it is usually necessary to close a magnetic 
contactor to initiate this function. Normally open con- 
tacts do not add any particular hazard here, as a circuit 
failure would prevent slowdown in any event. 


A‘TYPE FOR EVERY FUNCTIONAL NEED 


UE TO the wide variety of applications for which 
limit switches are adaptable, a large assortment of 
types are offered by manufacturers. Limit switches 


FIGURE 3 








may be furnished with single or multiple poles, with 
single or double break contacts, and with maintained 
or momentary contact action. Some kinds are operated 
by roller levers, push-rods or weights while other types 
are designed to be geared directly to the shaft of the 
machine or motor under control. 

Hatchway limit switches, designed for general pur- 


pose or heavy duty applications on equipment moving 


at moderate speeds are of the momentary contact type 


and are furnished either single or double pole. On 


LIMIT SWITCH CHARACTERISTICS 






























































































Type ; | Movement | Ratings 
° ——, | Operation | to a a Contacts 
_|__Operate [Volts |Amps.|Volts |Amps.|_ — 
re oes Ee a | | 495] .40 | 115 ~.75 | Single or Double 
— Fig. 1 Roller | to | to | to | to | to Pole, Spring Re- 
eel Sl | | 600 | 15 | 600} 5 turn. oe 
| Roller 18° 1110} 5 | 115 | .30 | Single or Double 
Track | Fie. 9 or Fork ped | to to | to | to | Pole, Spring Re- 
Limit 3: Lever | 30° | 600; 15 | 600} 4 turn or Main- 
i ee i Bo tained. 
R Her L z 8 pp a | Singl Doubl 
Snap oller Lever,, S=| to 52° | 44 4 ingle or Vouble 
Action | Fig. 3 | Fork Lever aimilideaaieas iy — pig oe Pole, Spring Re- 
Limit | jor Push Rod... »11/1000 in.| 600 | 30 | 600| 30 | turn or Main- 
2251 to V4 in. | | | tained. 
; Push Rod | 600 |Single Pole 
a Fig. 4 or Lever. 7 —| 600 | Spring or Grav- 
_ ity Return. 
~ Peddie 14 Pole With 
ie Fig. 5 ag or 93° | to 2 | to Q Centering 
enol Lever ie ; | 550 | 550 Springs, | 
Traveling Geared to| 4 Turns Min. | 110 | 1151 1.5 le: : 
Nut Fig. 6 Sheft of to 245 Turns | to | 15 to to —— ra Multi- 
Limit | Machine Max. 600 | 600 | 7 ay ere 
Rotating Geared to 10° 110 | 1145 | .50 
Cam Fig. 7 Sheft of to | to | 10 | to to —— Mul- 
Limit _ _ Machine _360° 600_ |600| 4 | ‘P 
Geared Geared to| 5 Turns Min. | 110 115 | .50 | 
Type Fig. 8 Shaft of to 40 Turns | to | 10 | to to | Two Pole. 
Limit Machine _ Max. _}| 600 || 600 | 4 
Feed Geared to | 110 115 | .40 |Single Pole 
Limit Fig. 9 Shaft of Variable | to | 5 to to Sesiee Reset. 
Machine | 550 | $501.2 


each of these switches, a roller lever, when depressed 
by a cam on the moving element of the machine, turns 
a shaft which acts to open and close the contacts. Usu- 


ally, the operating lever is 
held by means of a holding 
bolt and may be rotated 
about the shaft axis for any 
required position of opera- 
tion. In one type of switch, 
the shaft carries moulded 
plastic cams which operate 


RACK-TYPE, 
spring return 
limit switch with 
one normally open 
and one normally 
closed circuit. 


FIGURE 2 
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ie contact fingers. These cams are adjustable so that 
any pole can Be changed from normally open to nor- 
mally closed or vice versa. In other types, the movable 
contact assembly is mounted directly on the shaft. To 
insure momentary contact action, one or more coil 
springs, mounted concentric with the shaft, provide for 
the return of the shaft to its normal position when the 
operating lever is no longer depressed. The minimum 
angular travel of the lever for contact operation ranges 
from 5 degrees on some types of switches to 25 degrees 
on others. Ample overtravel is generally provided. 
Switch housings are usually of cast iron with tapped 
openings for conduit connections. Maximum current 
ratings range from 5 amps. at 115 volts to 0.75 amp. 
at 600 volts for de. circuits, and from 0.40 amp. at 
125 volts to 15 amps. at 600 volts for ac. circuits. 
Track type limit switches, as used on machine tools, 
textile machines, laundry machines, mixers, conveyors, 
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safety 
switch fea- 
turesnormally 
open or nor- 
mally closed 
contacts. 
Suitable for 
right or left 
hand mount- 


ing. 


FIGURE 4, 



































etc., are roller lever operated and furnished with either 
single or multiple pole for maintained or momentary 
contacts. Operating voltages range from 600 volts or 
less, ac. or de. 

One type, especially adaptable for machine tool use, 
is housed in a die-cast, non-corroding box and has two 
double-break, spring-return contacts, one normally open 
and the other normally closed. The switch operates 
when the lever arm is moved through an arc of 18 de- 
grees. An additional 54 degrees is provided for over- 
travel. The contact tips, which operate with a sliding 
action designed to keep them electrically clean and free 
at all times, are capable of 25 operations per minute. 

Another type of track limit switch, adaptable for 
material handling and other heavy duty applications, 
can be furnished with either a dust-tight or water-tight 
enclosure, has contacts which provide for controlling 
two independent circuits, each contact being actuated 


ESIGNED 
for ma- 
terials han- 
dling applice- 
tions, this flag 
switch offers 
sturdy con- 
struction. 
Cam-operated 
contects 
handle four 
independent 
circuits. 
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CONTEST OUTCOME PLEASES WINNING COMPANY SPOKESMEN 


XPRESSING appreciation of the recognition ac- 
corded their products and engineering-design ap- 
proaches, spokesmen for three award winning en- 

tries in the Fifth Annual ELEcTRICAL MANUFACTURING 
Product Design Contest have written us. Winners 
were announced in our October number. 


Engineer H. H. Scott of General Radio Company 
whose sound analyzer brought the second award within 
three years to this company, states: 


“It is difficult to express fully our sincere appreciation of our 
award in the Fifth Annual ELECTRICAL MANUFACTURING 
Product Design Contest. The satisfaction which comes to the 
engineer or designer when recognition of this sort is accorded 
is hard to over-estimate. 

“An award by a publication of the caliber of ELECTRICAL 
MANUFACTURING represents far more than a certificate 
and a check, welcome though they may be. The sound an- 
alyzer, which won this years award, is a companion to the 
sound level meter which was a successful entry in your 1937 
competition. 

“| hope that you will continue these annual product design 
contests for many years to come for they are, | am sure, of 
tremendous benefit and stimulation to this industry. The many 
excellent developments which have been given public rec- 
ognition through your awards are in themselves sufficient 
justification for the continuance of this policy. Modern 
products require modern design and it is gratifying for 
engineers to have the backing of a publication like yours . 
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President Thomas Lord of the C. F. Pease Com- 
pany whose high speed continuous blue-printing ma- 
chine was among the award winners states: 


“It was very gratifying indeed to receive one of the generous 
prizes oan by you in the Fifth Annual ELECTRICAL 
MANUFACTURING Product Design Contest. The most 
welcome news of all, of course, was that such a representa- 
tive jury should concur with our designers, in feeling that 
our new Model 22, is an outstanding improvement in machine 
design. We are all familiar with the work of the members of 
the jury of award and take real pride in their recognition of 
our efforts. 

‘| believe that your annual product design contest offers a 
splendid inducement to makers of electrically energized 
products and to product designers in general to keep abreast 
with modern developments and wish you continued success 
in future competitions. You may be sure that we will spare 
no efforts to produce other Pease equipment deserving your 
consideration ’. 


President R. R. Machlett of the Machlett Labora- 
tories whose X-Ray equipment was a winner states: 


“We are highly gratified to have been included among the 
award winners in the Fifth Annual ELECTRICAL MANU- 
FACTURING Product Design Contest. In the evolution of 
such a new product as our Dynamax tube the efforts of a sub- 
stantial number of individuals are involved and the co-oper- 
ative element is emphasized with ample justification. This 
contest, is a very welcome form of recognition and will 
undoubtedly encourage future progressive efforts’’. 




























[_JSe> chiefly to guard against 

overtravel of moving equip- 
ment, traveling nut limit switches 
offer many distinctive features. 
(A) Traveling nut supports ad- 
justable bridge plate which trips 
|| switch units mounted in cast iron 
| case. (B) Supporting rods hold 
switch units which may be shifted 
for any desired operating sequence. 




































by an individual cam sup- 
ported on the operating 
shaft. The switch, as assem- 
bled, is adapted for spring 
| return operation, with one 
contact arranged normally 
| open and the other normally 
| closed. The contacts operate 

when the shaft is rotated through an angle of 30 degrees 
| in either direction. Each cam is adjustable so that the 
contacts can be both normally open and normally 
closed if specified. 

This switch is also provided with a specially designed 
steel cam mounted on the shaft. Rotating the cam 
around the shaft 90 degrees will change the operation of 
the switch from spring-return to star-wheel action, and 
the operating angle of the lever will increase from 30 
degrees in either direction to 60 degrees in one direc- 
tion. Operation may be safely accomplished by a trip- 
ping shoe or other object traveling as fast as 15 feet 
per second. 





FIGURE 6 


SIMPLE BUT HIGHLY EFFECTIVE 


NAP action limit switches are designed to trip in- 

stantly once the operating lever has traveled the 
required distance. They are furnished in a number 
of different designs and are often used in preference to 
slow-acting types. 
One design, especially suited for machine tool and 
heavy industrial use, has two double-break, silver alloy 
contacts which close and open with a quick-make-and- 
break action and have positive locking in either posi- 
tion. The roller lever operates on light pressure at 10 
degrees travel and has an additional overtravel of 29 
degrees. It may be adjusted 80 degrees either way 
from normal. The cast iron housing provides separate, 
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UITABLE for con- 
trol of machines 
Functioning in 
accordance with a 
predeterminedcycle, 
cam limit switches 
(A) handle from one 
Each 
cam operates an 
electrically inde- 
pendent contact.(B) © 
Adjustable cams are 
often desirable and 
wholly satisfactory. 











fully insulated enclosures for the electrical and me- 
chanical mechanisms. All operating parts are of rust- 
proofed hardened steel. 

A second type utilizes a small mercury-contact but- 
ton firmly mounted in a moulded assembly which is 
held in bearings and serves as an operating arm. A 
pair of metal shells, insulated from one another by a 
ceramic disc and sealed together with a glass ring, serve 
as the contact element. A pool of mercury, within the 
enclosure thus provided, forms a contact between the 
two metal shells when a hole in the ceramic disc ro- 
tates to a position beneath the surface of the mercury. 
The high surface tension of the mercury insures a quick 
make-and-break contact action when the hole is rotated. 

This switch depends on gravity return and can be 
mounted only in a vertical position. The operating 
lever is normally in a position about 15 degrees below 
horizontal. Contact is made or broken when it is lifted 
approximately one-quarter of an inch. Maximum travel 
is about one inch. A screw adjustment at the end of 
the lever makes possible accurate setting of the point. 

A typical application of this switch is the stopping 
of a spinning frame motor when the bobbins have been 
filled. It is furnished in a pressed-steel enclosing case 
with conduit knockouts at top and bottom. Current 
ratings range from 3 amps. at 110 volts to 0.60 amp. 
at 550 volts for ac. circuits, and from 1.6 amps. at 115 
volts to 0.20 amp. at 550 volts for de. circuits. 

(Continued on p. 66) 
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Ya The ht Sees Ff —— 


EPLYING to a periodic check-up by our Reader Service De- 
R partment, a relatively small manufacturer of specialized machine 
tools offers this comment. “I do not have the time to read all the 
machinery papers and, while yours is a most interesting publication, 
I wish you would supply an index to each issue showing just the new 
things so that I would not have to read it all.” 

Now, admittedly, the time of the readers of business papers is 
precious, particularly for those in the active machine tool field. But, 
like the old truism of “If you have something that you want done 
in a hurry, ask a busy man to do it’ the more intensified and im- 
portant the engineering-design of a product under development, just 
so much more urgent is the necessity for those responsible to keep 
up with basic new things—materials, electrical and mechanical parts, 
equipment, finishes, etc., ete. 

The well-informed engineer is most often the one who realizes 
just how avidly he must seek new facts if he is to keep abreast of 
today’s technical progress. It is the constant endeavor of the editors 
of ELecTRICAL MANUFACTURING to pace the fastest movers and 
yet not lose contact with the rear guard. 


MPHASIZED in our thinking by the Fifth Annual October 
{- ELECTRICAL MANUFACTURING Product Design Number, the 
whole stimulating aspect of complete new electrically energized prod- 
ucts and the essential component parts integrated within them re- 
cently led to a little review as to information published. 

In the interval of a year ELECTRICAL MANUFACTURING has re- 
ferred, briefly or at greater length to approximately 250 outstanding 
complete electrically-energized products with a steady back-log of 
available but unpublished items from which those choices for pub- 
lication were made of many times that number. 

In the field of essential materials, electrical and mechanical parts, 
equipment, finishes, etc., etc., no less than 360 specific and outstand- 
ingly significant items were referred to. 

In the course of the past year more than 400 new publications by 
manufacturers of essential component parts and services were men- 
tioned in our New Publications pages. 

Quite an emphasis on the new and different and where else can the 
alert engineer-designer keep similarly well-informed! Who really 
does have the time to read what? And ‘Who can afford to over- 
look his streamlined-for-quick-and-interesting-reading ELECTRICAL 
MANUFACTURING?” 


VERY editor and publisher hopes that he knows what his readers 
seek and need for better accomplishment of their individual tasks 
of technical development. Every publisher has a yardstick that he 
feels to be a good one. We like our own. It works pretty well too. 
Without burdensome details it means this. A definite reaction from 
every reader at least once a year. Still, we may not be giving you 
just what you personally want. If not, let us know. 

























































O EVALUATE the importance of unwanted fric- 
tion that may occur at various points and to pro- 
vide suitable means of reducing it to a practicable 

minimum are basic elements of any product design 
problem where moving parts are involved. The cor- 
rective means taken in any redesign may be in the form 
of smoother bearing surfaces, smaller area of contact, 
provision for lubrication, reduction of weight, change 
of speed or introduction of new materials at points 
where friction occurs. These elements also enter into 
new design considerations. 

Surface condition is an important determining fac- 
tor in the amount of friction between two moving parts. 
It is common knowledge that rough surfaces do not 
move easily when in contact and that any process which 
makes them smoother, tends to decrease the interfer- 
ing friction. Consequently, this process of surface 
smoothing should be carried to as high a degree of re- 
finement as design economy will permit. This does 
not mean, however, that ultra smooth surfaces are to 
be used wherever possible. 

For example, if it is a refrigerator door hinge the 
question of surface smoothness may be unimportant. 
Movement is slow and infrequent while the force ap- 
plied to produce motion is relatively large with respect 
to any frictional resistance which might be offered by 


STATIC FRICTION 
Ww 





1 | Given a body placed upon an 
| inclined plane. 


against this surface. 


Minimize Friction At Its 


SOME FRICTION FUNDAMENTALS 


Given a body resting on a sur- 
face (xy) with a total down- 
ward force (W) pressing 


OUurces 


Every product with moving parts has friction 
present at points where they are in con- 
tact with each other. It may be needed 
friction performing some useful work as in 
a clutch or belt engagement, or it may be 
unwanted friction producing noise, wear, 
loss of power, generation of heat, decrease 
in accuracy or even difficulty in operation. 


Unwanted friction can be a source of difficulty 
in a motor bearing where a shaft is rotating 
at high speed or in a simple refrigerator door 
hinge which moves infrequently and very 
slowly. But whether useful or not, _ its 
magnitude should not be left to chance. 


the moving surfaces of pin and hinge plate, and fur- 
thermore, high efficiency is not needed. Even a straight 
machined surface might well do, providing some form 
of lubricant were present to prevent noise and wear. 

In the case of a motor shaft, however, an entirely 
different problem is faced. Anything which interferes 
with the free rotation of the shaft will reduce the motor 
output. A minimum amount of friction is wanted here 








AXLE FRICTION ROLLING FRICTION 





Assuming that a shaft moving in | In order to explain rolling fric- 
a cylindrical bearing is in con- | tion it is assumed that the sur- 


| tact with the bearing as shown | face of the ball or roller is 


(clearance between bearing | slightly deformed at the point 
and shaft is exaggerated). of contact. 





9 | The coefficient of friction be- 
tween the surface of the body 
| and the’surface of the plane is 
determined by the so-called 
“angle of friction’. 


is opposed by friction (F). 


Then assume a horizontally ap- 
plied force (M) tending to pro- 
duce motion in the body which 


Then (N) is the force normal to | Furthermore, that the effect of 
the bearing surface which | this rolling friction is the same 

presses the axle against it. as if the surface of the rolling 
body were not deformed but 
instead passed continuously 
over a small obstruction (B). 





inclined to the horizontal when 
| the body just begins to slip. 


3 This angle of friction is the | When the amount of friction (F) 
angle (a) at which the plane is | is just great enough to prevent 
motion resulting from the appli- 
cation of (M) it can be said that: 


And (F) is the friction opposing | If (M) is the horizontal force 
motion of the shaft in the direc- | necessary to overcome the ob- 
tion indicated by the arrow. struction (B) when (W) is the 
downwerd force pressing the 
ball or roller against the surface 








to the tangent of angle (e) or: 





| aM = bW 
4 | Knowing this angle, the co- | The coefficient of static friction | Then: But since (a) is nearly equal to 
efficient of static Friction can be | is equal to the amount of friction F | radius Cr) 
obtained by drawing a vertical | opposing force (F) divided by: | Coefficient of friction = f = — rM = bW and 
line from the inclined plane to | the downward force. W or: | N | coefficient of rolling friction = 
| the horizontal (Y) and dividing | F | rM 
| this distance by the resulting f= — |b =— 
| distance (X). This is equivalent W W 
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APPROXIMATE COEFFICIENT OF FRICTION 
TABLE | FOR VARIOUS CONDITIONS 





Condition of | Coefficient of Friction 
Surface Range ; Average Value 

Unlubricated or poorly lubri- 

cated surfaces 0.04 to0.4 | 0.160 
Semi-lubricated surfaces 0.01 to 0.1 0.030 
Perfectly lubricated surfaces | 0.002 to 0.01 | 0.006 
Roller bearings in rolling | 

contact 0.002 to 0.007 0.005 
Ball bearings in rolling con- 

tact | 0.001 to 0.003 | 0.002 

—Thomsen 


and bearing surfaces do count in maintaining high 
efficiency. Thus, that portion of the shaft which rests 
on the bearing—the journal—must be finished to a 
high degree of smoothness. And where a sleeve bearing 
is used, it must be similarly finished. If ball or roller 
bearings are used, these elements and the raceways in 
which they move must be polished to give mirror-like 
surfaces for any surface flaws may cause ultimate bear- 
ing failure. 

To obtain smoothness, metal surfaces may be com- 
mercially finished by turning, boring or milling, grind- 
ing, honing, lapping or superfinishing—each a pro- 
gressively finer operation. Most common of the finishes 
used for parts of electrically energized devices are 
turning, boring, milling and grinding. Thus, the shaft 
of a rheostat, the pin of a hinge, the threaded section 
of a hand turned control wheel might not go beyond 
the finish produced in the original turning or thread 
cutting operation. For a motor shaft, gear teeth or 
the runway for a sliding member, greater smoothness 
is necessary and a ground finish is used. For certain 
types of internal finishing where an even finer surface 
is desired, honing may be adopted. 

As lapping is a hand operation and expensive from a 
production standpoint it is infrequently specified. One 
case where it is used, however, is on journals of high 
speed shafts to prevent excessive oil shear and power 
loss at starting. 

A new ultra-smooth finish is now obtainable by a 
combination of short motions, light abrasive pressure, 
slow abrasive cutting speeds, hard abrasive stones and 
a lubricant of proper viscosity. Because any irregu- 
larities left after this process are relatively few, far 
apart and below the surface, both friction and wear are 
considerably reduced. This new type of finish may 
be applied by machine in an extremely short space of 
time and seems to offer many possibilities. 





THERE ARE ECONOMIC LIMITS 


S A matter of passing interest it might be well to 

mention that beyond a certasn point (not obtain- 
able commercially ) the increasing refinement of surface 
smoothness serves not to decrease friction but to se- 
verely restrict freedom of movement. This is dra- 
matically illustrated by placing two highly finished 
precision steel gauge blocks together. They can hardly, 
f at all, be moved in a sliding motion. Thus, although 
here are few, if any, surface prominences or indenta- 
ions to restrict movement, another factor has come 
nto play. These two surfaces have been made so uni- 
ormly smooth that there are virtually no small air 
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pockets separating them over their entire contact sur- 
faces. The effect is that of a vacuum between the 
two surfaces with atmospheric pressure tending to hold 
them firmly together. 

Similar in effect is the result when two dry surfaces 
are left in contact with one another over a long period. 
As time passes they embed themselves in one another 
more and more thoroughly with the resulting exclusion 
of air until they are practically immovable. 

Even in these extreme instances of high friction the 
presence of a thin film of lubricant would enable easy 
resumption of movement. 

Bearing surface area is relatively unimportant from 
a dry friction standpoint or the coefficient of friction 
is not greatly affected by the extent or limit of this area. 
The friction between dry surfaces is, however, depend- 
ent upon the pressure holding them together. Fluid 
friction (which also applies where a lubricating film 
separates two solid moving surfaces) is dependent upon 
area of contact and varies directly with it. Thus, con- 
sideration should be given to keeping the area of lubri- 
cated bearing surfaces at a minimum consonant with 
the loads to be carried. 

At one extreme is the bed plate of a heavy milling 
machine which may not only have to support large 
castings but must undergo additional stress when ma- 
chining operations are undertaken. Considerable bear- 
ing surface must be provided for low unit pressures. 
At the other extreme is a precision instrument where 
the weight of the moving member is insignificant but 
unit pressures may be very high indeed. Furthermore, 
the presence of friction to any appreciable degree here 
is a serious deterrent to accuracy. Thus, there are used 
cone or truncated cone ended shafts bearing upon a 
very small area of the supporting jewel or miniature 
ball bearing. 

Protection of bearing surfaces is always necessary 
in maintaining a low coefficient of friction. Sharp gritty 
particles or corrosive fumes and liquids are bound to 
cause friction to increase, for the presence of any for- 
eign material between the two surfaces or any break- 
down in the finish of these surfaces such as scratches, 
holes, oxidation, crumbling, etc., may not only seriously 
interfere with the movement at the bearing point but 
possibly produce a complete stoppage of motion. Thus 
it is often advisable to provide a protective enclosure. 
If grease is used as a lubricant, it may of itself afford 
some protection. 

Felt, leather or composition seals may be fitted around 
shafts or if ball bearings are used they may be enclosed 
in a protective casing. In some products, such as re- 
frigerating units, the entire moving mechanism may be 
sealed to prevent corrosive agents from attacking the 
moving parts and also loss of lubricant. Where no 
enclosure is possible as for a reciprocating bed and track 
arrangement, wipers may be used to keep the surfaces 
clean of metal chips or gritty particles so that excessive 
friction and abrasion is avoided. 

Rolling or sliding contact of bearing surfaces may 
be chosen according to the frictional requirements. Gen- 
erally, it may be stated that rolling contact provides 
less friction than sliding contact but is more expensive 
and usually requires more parts or members. For wher- 
ever rolling contact is to be established between two 
members, some form of wheel, roller or ball must be 
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introduced between them. If a wheel is needed, then 
additional parts are required in the form of bearings 
for the wheel on its shaft. 

For a rheostat shaft, sliding contact of shaft on bear- 
ing is eminently satisfactory. Slow speed, discontinu- 
ous rotation, relatively small frictional ‘resistance as 
compared with force applied are governing characteris- 
tics. For a motor bearing, either sliding contact (sleeve 
bearings) or rolling contact (ball or roller bearings) 
may be utilized. High speed, continuous rotation, motor 
efficiency, wear, cost, heavy end thrusts, ease of re- 
placement or maintenance are all determining factors. 

Vertical or horizontal location of bearing surfaces 
is usually determined by some function of the machine 
or elements in the design other than the bearings them- 
selves. This choice between vertical and horizontal 
location will, in many cases, cause a considerable dif- 
ference in the amount of weight which the bearing is 
called upon to support with consequent increase in 
friction to be taken care of. Thus, if the rotating mem- 
ber is a motor shaft placed vertically, then in addition 
to providing a bearing surface for its rotation, there 
must be some means of supporting the end thrust caused 
by the weight of the armature and shaft. A specially 
designed end thrust bearing may be used at one end of 
the shaft. Here, however, the guide bearing used at the 
other end may support a comparatively small load. 

Materials play an important part in any attempt to 
reduce friction and maintain it at a practicable level. 
Desirable properties are high compressive strength and 
elasticity, low coefficient of friction, good durability and 
high thermal conductivity. Those materials chosen 
usually provide surfaces which are hard and smooth. 
Generally speaking the more rapid the movement at the 
areas of contact, the smoother and harder the surfaces 
should be. In some cases, however, a relatively soft 
and even-wearing material such as graphite may be 
provided for the fulfillment of a lubricating function. 
More commonly used are steel and various copper and 
tin alloys although wood or composition materials find 
satisfactory application in many instances. 

Of particular importance is the choice of materials 
where metal or metal wear is apt to take place because 
of lubrication failure. Thus, a phosphor bronze with 
low lead content (below 5 per cent) might be suitable 
as a sleeve bearing surface under ordinary conditions, 
but should lubrication fail, the resulting metal to metal 
contact would produce a roughened surface that would 
tend to develop increased bearing heat, noise and other 
difficulties. With lead content above 5 per cent this 
contingency may be avoided. The sleeve bearing ma- 
terial is usually different from that constituting the 
journal (steel) because experience has shown that less 
friction exists between dissimilar metals in sliding con- 
tact than between the same metals. 

Bearing materials such as impregnated lignum-vitae, 
maple, or other hard woods, are limited to relatively 
low temperature (below 100 deg. F.) applications. 
Higher temperatures may cause gum in the wood to 
soften and seize the shaft or, the lubricant to be driven 
out. For light loads and bearing speeds below ap- 
proximately 300 ft. per minute as in washing machine 
wringers, they are entirely suitable. For somewhat 
higher loads, composition materials are gaining. 
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Ball bearings are made of a high carbon chrome ste 
which has great resistance to failure and fatigue. Stai 
less steel and some copper alloys are occasionally used 
in raceway construction where corrosion factors a 
dominant. 

Babbitt metal, a tin alloy, is widely used in sleeve 
bearings and takes a smooth finish. In proper compo 
sitions it makes a suitable material for high speed, exact 
ing service. 

Lubrication or the introduction of a liquid or grease 
film between two solid bearing surfaces is a major factor 
in friction control. Whether it be a heavily loaded bear- 
ing in a large machine tool or a delicate jeweled arrange- 
ment in a precision instrument, some form of oil or 
grease lubrication is almost sure to be required. 

Generally such a lubricant should be free from (a) 
chemically or mechanically active ingredients such as 
free lime, iron, oxide and similar mineral or solid sub- 
stances, (b) any tendency towards abnormal change 
in body or consistency under normal operating temper- 
ature conditions, (c) corrosive acid formations or pre- 
mature oxidation which might lead to development of 
a non-lubricating residue. 

Choice between oil or grease is somewhat dependent 
upon the speed, load and temperature of operation, 
space available, leakage and necessity for protection 
against penetration of foreign particles. Where oil is 
used to prevent rupture of the lubricating film, its vis- 
cosity should be sufficiently high to withstand the load 
pressures. Beyond this point any increase in viscosity 

(Continued on p. 80) 


LUBRICANT RECOMMENDATIONS FOR 
TABLE | BALL AND ROLLER BEARINGS 


| Lubricants Recommended 














Bearing | Oil 
Size | Grease | Lubricated 
Temperature | in. outside | Lubricated (Vis. of oil at 
deg. F. diam. RPM. _| (Grease) |100 deg. F.*) 
Under6 | Under 500} A | 300 
| 500-1000; A | 150 
Below 32 | Over 1000 | A 150 
6 and Over | Under 500 | A 300 
| 500-1000 | A 300 
| Over 1000 | A | 150 
| Under 6 Under 500 | B 500 to 750 
500-1000 | A 300 
32 to 150 ‘| Over 1000 A 300 
6 and Over | Under 500 c 500 to 750 
| 500-1000 | B 300 
Over 1000 | A 300 
Under6 =| Under 500} C | 1700 
500-1000 | B | 500 to 750 
150 to 200 | Over 1000 A | 500 to 750 
6 and Over | Under 500 | @ 1200 
500-1000 c 1700 
| Over 1000 B 1700 
Under6 | Under 500} B | 1700 
| 500-1000 B | 1700 
Over 200 Over 1000 B 1700 
6 and Over | Under 500 D 9700 
| _500-1000 | c 9700 
| Over 1000 & | 9700 
A. High quality mixed calcium-sodium base ball and roller bearing 
grease with ASTM penetration unworked about 235. 
: Same but ASTM penetration about 200. | 
ASTM penetration unworked about 315. 
D. Same but ASTM penetration about 210. 


The oil for oil-lubricated bearings should be high quality pale 


High quality sodium base ball and roller bearing grease with | 
filtered products. } 
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Once in a while an example of the basic differ- BY J. T. CONDER 
OR ence between older ways and newer ones 
CS comes along which gives dramatic emphasis to QUINCY COMPRESSOR CO. 
the transition that is taking place in industry. 
ow Such an example is that of the air compressor : sail 
i yressor, Of course, ha : 7 Aci i 
ms unt of the Ounces Commemet Cac 46-ot pressor, of course, had to provide most efficient, reliable 
foil ; . service. In addition, a survey we conducted showed 
of oil at plied to automotive service stations. In one, ‘ ne 
ea. F.*) ; : that this product should harmonize with other modern 
quick, efective step the gap between past and = see as 
100 at * smear sane aa automotive service equipment. It was also brought out 
= present has been eftectively oriaged. that a compressor which would reduce waste space to 
00 an absolute minimum would be of additional value to 
00 our customers. Space saving was a particularly im- 
750 portant consideration for large super stations are often 
300 NCREASED use of air compressors in the automo- constructed on valuable business property where care- 
ees tive service industries has closely paralleled the ful cost accounting must necessarily be made on a 
300 growth of the industries themselves. Today, the square foot basis. 
“ motorist has come to expect reliable, speedy service 
0 750 from air operated tools in garages and service stations 
to 750 alike. The compressor is the “power house’ behind 
ons all these services. Our organization has, for many 
700 years, manufactured a line of compressors especially 
/00 adapted for these industries. 
100 =e ‘ g Be. 
With the widespread modernization program of the 
700 | ae . prog 
/00 | automotive service industries—featured in many com- 
a unities by the building of modern super stations and 
metee | larger garages—it became apparent that a demand had 
t 235. | een created for a new type compressor. This com- 
e with | ‘ 
ry pale BEHIND the engineering of the Quincy com- 
pressor stood Chief Engineer George F. 
aa Pfeifer, behind the appearance Industrial De- 
iar signer H. Wood Miller (right and left). 
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In other words, our problem, stated briefly, was to 
design and develop a new compressor which would meet 
these requirements ... provide smooth quiet and 
economical operation over a period of years, save floor 
space, fit in with other modern automotive service in- 
dustrial equipment and be flexible enough to adapt 
itself readily to many varying conditions. 

Quincy engineers, working in collaboration with H. 
Wood Miller, an industrial designer, set out to develop 
a new compressor which would fulfill these require- 
ments. This new compressor was designed and con- 
structed especially for the automotive industries. 

In making any changes in the former Quincy com- 
pressor it had to be borne in mind that the product 
finally evolved must offer definite new operating fea- 
tures and mechanical improvements in addition to a 
new exterior design that would harmonize with other 
automotive service equipment. 

For example, air tanks on compressors must be 
drained regularly because of the condensation which 
collects within. Moisture in the tank and air lines 
causes rust and damage to air operated appliances. In 
addition, moist air in pipe lines often freezes in winter. 
For years, practically all tank drains have been located 
on the bottom of the horizontal tank, where there is 
only a clearance of two or three inches between the tank 
and the floor. This made it hard to catch drainings 
and discouraged regular attention to this very important 
maintenance duty. The tank drain control on our new 
Quincy is up away from the floor. It utilizes air pres- 
sure in the tank to force all moisture out of the tank 
and up through the drain cock. This feature is certain 
to assure more regular attention to draining, resulting 
with drier air and longer service life for compressor and 
servicing appliances. 

Similarly, the crankcase on the old conventional type 


ae 


compressor was hard to drain. First of all a plug had 


HOUGH intended for 
the same service there are 
few superficial similarities 
between old and new 
Quincy air compressors. 












to be unscrewed. Then the compressor had to be tipped 
in order to clear the lower levels of the crankcase com 
pletely. Almost invariably this resulted in oil being 
spilled on the compressor top plate as well as the floor 
Now one simply opens a convenient pet cock to drait 
the crankcase completely. A copper extension tube is 

furnished which facilitates draining into a pail. 

In the past, fly-wheel guards for air compressors 
were furnished only at extra cost. Consequently, in 
most cases there was no guard and the compressor was 
a constant source of danger to employees as well as 
customers. We wanted to overcome this hazard and 
at the same time bring the fly-wheel around in front of 
the compressor. So, our designer evolved the idea of 
covering the fly-wheel and belt with a shroud which 
would be an integral part of the complete cabinet. 
Needless to say this idea was the happy answer to a 
tough problem that has stumped manufacturers and de- 
signers of automatic compressors and pumps for a long 
time—namely, what to do with belt and fly-wheel? 

I mentioned that we wanted to bring the fly-wheel 
around in front of the compressor. There is a definite 
reason for this. A compressor must be cooled and this 
is accomplished by using a fan type fly-wheel. Due to 
the danger hazard of fly-wheels and belts, compressors 
have almost always been placed with the fly-wheel next 
to a wall. This practice decreased the volume of cool- 
ing air over the compressor. At the same time, it in- 
creased the amount of dirt and dust which would settle 
on the unit. With our new design the fan type fly- 
wheel is in front of the compressor where it can direct 
fresh, clean air over the compressor without danger to 
persons. The fly-wheels and belts are readily accessible 
by simply removing the grille in the front. 

The motor-compressor mounting is made of annealed 
malleable iron because of its combined strength and 
lightness. A casting was decided upon instead of 
angular construction because of the many switches, 
mufflers, pipes and fittings which had to be attached 
and which would require welded brackets. In addition, 
tests showed that a malleable casting had better sound 
absorbing qualities than did welded angular steel. 

Rubber cushion connectors or “biscuits” are used be- 
tween the motor mounting casting and the tank. These 
rubber cushions faithfully prevent transmission of noise 
from the motor-compressor 
assembly to the tank. Fur- 
thermore, they absorb com- 
pletely whatever little vibra- 
tion existed. 

Motors have Nema 
standard frames and are pur- 
chased with end bells re- 
versed for mounting upside 
down on our special new 
swivel motor bracket. This 
bracket, on which the motor 
is mounted, acts as a spring 
cradle so that weight of the 
motor keeps the belts at the 
proper tension. This elimi- 
nates the necessity for mak- 
ing belt take-up adjustments 
manually from time to time. 


(Continued on p. 51) 
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4 
@ Webster-Chicago SC-20 console type central control 
inter-communicating system for schools and similar institutions. 


@ Featuring push-button room switch, two radio channels, 
automatic record changer, etc. 


@ Master emergency call superimposed on all programs as 
may be required. 


@ Finished in heavy gauge metal with wood grain. Instru- 
mentation and controls integrated. 
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years of rigorous use. Appearance d 
Henry Dreyfuss. 
























| 
| Now your toaster will 
| either prepare toast or re 
| tain it warm until wanted, 
| according to the pre-set- 
ting of the automatic con- 
trol. Hinged tray for easy 
| cleaning. Double thermo- 
static control. 















@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 


make the most of technical progress. 


Latest of Hoover vacuum cleaners, the “305” strikes Vv 
both satisfying form and attractive color require 
ments. Black, crimson and gray. Light enough to 
handle readily. Sturdy and durable to withstand 





Embodying a special auto- 
matic fuel control which 
supplies coal only when 
needed, this portable elec- 
tric stoker may be plugged 
into a light socket. Ad- 


any type or size furnace. 

Thermostat and damper 

control assure uniform 
room temperature. 





rra 


1 hy 


esigned by 


justable to the fire door of 


Utilizing electric heat, 
this tumbler type 
clothes dryer has a 
capacity of seven 
pounds of dry clothes. 
Its perforated cylinder 
turns 38 times a min 
to damp-dry materials, 
ready for ironing in 
about 15 min. Pilot 
light shows when 
dryer is ready for use 
Heating element is lo- 
cated above cylinder. 
A thermostat prevents 
overheating. 


General Electric 
Improved performance 
Was the Keynote 1n the 
development of thic 
medical fluoroscopic 
unit. Notable features 
are stabilized filament 
control to compensate All parts are housed compactly in the frame of this 11% in. auto 
for line voltage fluctu- matic single spindle screw machine. Motor drive through V-belts 
ations, freedom from nad, from 714 hp. 1800 rpm. unit. Spindle has precision ball and roller 
ozone or nitrous oxide Burt bearings. Hydraulic feed. Push-button control. Built-in lighting 


1 
emissions, silent oper- 
ation and no exposed 

: 
high voltage wiring. 
Yan be operated from 


ordinary wall oOutiet 
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For production of gears ranging from 
moderate size down to the smallest this 
2-lap vertical gear finisher with full elec- 
trical controls, has adjustable stroke and 
speeds of reciprocation from 90 to 300 
per minute. Two timers provide the 
automatic production cycle 


An electric washer that “watches itself” 
through the introduction of a time dial 
that shuts off the washer automatically 
at the end of any predetermined one- 
minute intervals up to 15. The timer 


also provides the correct washing time 

for every type of fabric. Additional 

innovations are a_ select-o-press and 
automatic roll stop. 


For belt or direct drive this small welder is suitable 

for a wide variety of arc welding applications. The 

outstanding feature is the dual continuous control 

which permits independent adjustment of voltage 

and current, giving complete and separate control of 
arc heat and penetration. 


> heat, 


type 
Nas i 
lothes. Something new and different in ‘‘Nipper” radios. 
rlinder The colorful scene on the front of this cabinet lends 
min gayety to informal uses. Magic loop antenna, 
5-tube superheterodyne chassis, television or phono- 
graph plug-in, distance antenna connection, etc., are 
some of its features. 


This 1 kw radio broadcasting transmitter, 
with the efficiency of 50 kw equipment 
and the accessibility of a “bread board” 
model, has been developed for commer- 
cial broadcasting and high quality police 
service. The Doherty high efficiency 
circuit and stabilized feedlock principle 
have been incorporated in a unit of un- 
usually resourceful engineering-design. 
All elements indented on a vertical panel 
so that no element of the circuit is ob 
scured by any other part. Appearance 
wut ad eee co design by Henry Dreyfuss. 
J -belts 
l roller 
shting 


» Rloctric 
ern £leceric 


To meet a demand for a larger throat 
band sawing’ and chain filing machine, 
this development has a throat of 24 in. 
obtained by two 241% in. diam. pulleys. 
The 1% hp. motor drives through a V- 
belt reduction offering 5 speeds. Welded 
housing and frame enable trim-lined 
appearance, 
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Novel Applications 


New uses for electrical energy are 

continually being developed. In ; 

every field the electrical way is Rees eggs aaah 
becoming the way. The spread of plugin connection to 
electrical manufacturing marks con- Se ee 


outlet puts this bou- 
tinued advances in product progress. doir unit in working 
order. Appliances in 
left-hand upper cabi- 
net are wired so that 
when taken off their 
respective hooks, cur- 
rent is automatically 
turned on. Cords dis- 
appear into cabinet on 
reels. Two sets of 
fluorescent lamps pro- 
vide light at top of 
central mirror 

livid ppl 

cover every 


electrical aid. 


Germ killing radiation from short-wave, 


i ¢ ¢ : a ser tn the nr 
gern lal lamps may the answer Tt tn 
bottling. The 


1 forms the papel! 


Through automatic recording of current-voltage 
curves, this micro-polarograph enables rapid qualita- 
tive and quantitative analyses of almost all cations 
and many anions as well as of organic compounds 
containing electro-reducible groups. Self-adjusted 
galvanometer system, automatic photographic re- 
cording system, plug-in for current supply of 60 
cycles, etc., are some features of this new laboratory 
instrument. 


For more knowledge of 
speech and how to repro- 
luce, transmit or record 
it. With this device, re- 

cently demonstrated be- 

fore the Acoustical Society 

of America, a : 

voice may be raised or 

lowered in pitch, given a 

falling or rising inflection 

area. ut or made to carry on a 

9 feature is at dialogue, etc. Further 
bolster to reduce fundamental facts for com- 


1 of ram travel munications engineers. 
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FUNCTIONAL PRODUCT DESIGN 


(Continued from p. 46) 


V-belt drives are used on all new Quincy cabinet-type 
compressors. Both motor and compressor pulleys have 
V-grooves. 


TO SPECIALISTS FOR ESSENTIAL PARTS 


T WAS determined early in the stages of developing 

the new compressor that our organization would 
continue to rely on companies who specialized in build- 
ing motors, pressure and motor controls, tanks, bear- 
ings, pistons, connecting rods, crank shafts and valves 
for these parts. This action was taken because devel- 
oping all these devices would involve unnecessary 
production expenses. 

From the beginning we realized that dependable 
operation of this or any other automatic air compres- 
sor would be impossible without proper electrical equip- 
ment. We spent much time testing various electrical 
equipment and experimenting with simplified wiring 
systems. As a result our new compressor comes wired 
completely from the motor through the pressure switch 
and to the motor protective switch. All wiring is in flex- 
ible conduit. All our customer has to do is to bring 
his power line leads into and connect with the motor 
protective switch which is equipped with a knock-out 
for conduit installation. Ordinarily a motor protective 
switch is not furnished as standard equipment on an 
automatic air compressor. It was included as such on 
these new models because it not only assures proper 
motor protection but also eliminates the need for a wall 
switch. Our motor protective switch is of the thermal 
relay type. The pressure switch used is a standard 
unit. Nothing special is necessary. 

It was found standard mufflers available were not 
adaptable to the limited space available for mounting 
within the motor-compressor assembly. We, of course, 
did not want to mount a muffler outside for the sake 
of appearance of the entire unit. So, our own engineers 
designed a long, narrow muffler with an air intake at 
each end. It has a filter element inside to keep dust 
and dirt out of the compressor. We are particularly 
proud of this special muffler. It not only mounts com- 
pactly—but, tests have proved it to be the most effi- 
cient muffler we have ever used. 


4 
des 
| safety valve, compressor crankcase drain and 
tank moisture drain. 
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Closely related to the wiring are the controls, which 
in the new compressor are arranged in a group behind 
a small hinged panel on the left side of the unit. This 
is the first time that all controls for a compressor have 
been grouped together. The controls include both 
motor protective and pressure switches, tank and com- 
pressor crankcase drain controls, and shut-off and 
safety valves. As the compressor operates automatical- 
ly, normally there is no need to use these controls with 
the exception of the tank and compressor crankcase 
drains from time to time. The operation of these has 
been described in the foregoing paragraphs. The shut- 
off valve, as its name signifies, makes it possible to shut 
off the air from the tank to any lines when needed. 
The A. S. M. E. safety valve protects the air tank 
from excessive air pressure. Its convenient location on 
the control panel permits frequent testing of safety 
valve which is required by some state laws. 


A BREAK WITH PRECEDENT 


REVIOUSLY, most air compressors used in the 

automotive service industries had both the compres- 
sor and motor mounted on a horizontal air tank. Nat- 
urally, this type of equipment required considerable 
floor space and did not lend itself well to a modern, 
compact design. Therefore, our first decision was to 
make our new job a vertical model. Stated simply, the 
air tank would be used vertically, rather than horizon- 
tally. Then the motor-compressor assembly would be 
mounted on top of the tank. 

This arrangement of the tank, motor and compressor 
made it possible to design the new cabinet type com- 
pressor so that it is a welcome addition to the equip- 
ment in the modern service station or garage, rather 
than an eyesore which has to be put up with and is 
usually relegated to the back room, out of sight. The 
bottom cabinet surrounding the 65 gallon vertical tank 
is a wrap-around job made of 20 gauge deep drawing 
stock. This stock insures fewer rejects and a better 
painting surface. The cabinet design permits the use 
of different capacity compressors without changing the 
tools for the cabinet, consequently avoiding increased 
manufacturing costs. 

The new Quincy compressor comes in four sizes— 
from 1 to 3 hp., inclusive, and with piston displace- 
ments ranging from 5 to 13 cu. ft. per min. The design 
of all units is the same, the only difference being in 
size of the compressors and motors. The range of 
sizes is adequate for almost any automotive service 
plant. It is significant to point out, however, that each 
size occupies a floor space of only 25% in. x 25% in. 
square. This represents a saving of 45 per cent over 
compressors of the same capacity having horizontal 
storage tanks. 

Once it had been determined that the tank in our 
new compressor unit should be “up-ended,” we were 

(Continued on p. 76) 


RE is the main control panel with pressure 
switch, motor protector, tank outlet valve, 
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7 YPE bar inspection on the power frame before 
it is assembled into the main frame of the 
machine. (A) The assembly includes the type 
““basket’’ and various other units. (B) Applying 
a motor, several of which are shown in the fore- 
ground, to the machine at one of the assembly 
stations. Motors are received ready for use, 
being attached to rubber flange supports. 


ANUFACTURE and assembly of an electri- 
cally operated writing machine differs in many 
ways from corresponding operations for most 

other machines designed for electrical actuation. Many 
more parts are involved and these must be produced and 
put together with an extraordinary degree of accuracy. 
Proper functioning depends upon a motor the speed 
of which must be controlled within close limits although 
the load constantly fluctuates over a comparatively wide 
range from idle to the relatively heavy load involved in 
the rapid return of the carriage. Often the machine is re- 
quired to operate continuously for eight or more hours 
a day, performing a variety of functions which must 
be in precise but varying sequence and accomplish with- 
out a slip. The typing done is much more uniform in 
character than that on a hand operated machine, yet 
the work is turned out at a more rapid rate and with 
less fatigue to the operator. 

It has required years of persistent effort, first to de- 
velop a satisfactory machine and then to build up a 
system for producing it in quantity at moderate cost 
and still have it function as required. The assembly 
process is carried out in the Electric Writing Machine 
division of the International Business Machines Cor- 
poration, Rochester, N. Y. The machine is often re- 
ferred to as the Electromatic Typewriter, under which 
name it was developed. 

sriefly outlined, the machine bears a definite simi- 
larity to conventional typewriters. The chief difference 
is that motor driven parts are involved in all function- 
ing. All the typist does is to press the required keys. In 
so doing, the motor driven parts are put to work. Press- 
ing the keys for typing merely releases latches. A 
power-driven roll actuates the type bars. Carriage re- 
turn, paper spacing, back spacing, and shifts for upper 


NTERNATIONAL all electric writing machine as 
it appears in assembled form. All functions are 
performed by power supplied by an electric motor. 





Precision Assembly 


To link efficiency in production operations 
with a high degree of precision accuracy was 
the dominant problem confronting assembly 
and design men at International Business 
Machines when their electrical typewriter 
became a reality. Few products are subjected 
to harder or more intensive service and few 
indeed have so much expected of them. 


case are all effected by merely pressing keys or bars; 
the motor supplies the power and parts driven by it 
perform the respective functions. 

The machine is built upon a base consisting of alumi- 
num alloy die castings, machined with unusual pre- 
cision and assembled with tools and gages which holds 
the parts for exact alignment while they are screwed 
and doweled together. Among other units, the base 
carries a motor of special design with a precision gov- 
ernor for speed control, a small gear reduction unit and 
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clutch and a rubber covered power roll which, driven 
through the gear reduction, runs, at constant speed and 
actuates the type bars as cams provided for the purpose 
are brought into contact with its rubber surface as the 
type keys are pressed. Supported on spring guides in 
the frame is the type “basket.” The carriage with its 
platen and various other parts are mounted on roller 
bearings. The carriage is advanced by a spring, as in 
conventional machines, but this spring is rewound as 
the carriage is returned by power from the motor and 
requires only that the operator press lightly on the 
carriage return key. Other units, including various 
electrical elements, are mentioned in the description 
of the assembly. 




































































































a aioeenecgie of the writing machine is done on 
modern assembly benches electrically equipped 
for testing and operating the electrically controlled 
mechanism. These benches are arranged for pro- 
gressive assembly, but the long cycle does not lend 
itself to the use of conveyors. Individual parts and 
sub-assemblies supplied from finished stock are placed 
in bins, racks and trays where convenient to the op- 
erators. Side benches are employed for temporary 
storage of assemblies in various stages and these are 
drawn upon as required and ‘are used as “banks” 
which prevent interruptions in flow of parts and as- 
semblies along the main assembly benches. 

One of the first sub-assemblies to be built up is 
alled the power frame. This includes assembly of 


rol shaft, shifter key mechanism and lever bearing 
upport, key levers, bell cranks and springs for key 
‘vers. Certain of the operations are facilitated by a 
merry-go-round” or turn-table with each of the 47 
ey levers in a separate compartment, so arranged 
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that operators can bring these within easy reach as 
the parts are required in the assembly. Light high 
speed hammers are employed in riveting pivot pins. 
At one side bench, cam units (containing the cams 
which are brought in contact with the power roll when 
writing) are built from component stampings and are 
applied to the power frame. As support for the “type 
basket” is fastened in place and is adjusted correctly 
by the use of dial gages. Segments and type bars are 
assembled to the basket and type bars are adjusted to 
avoid binding, after which parts of the ribbon feed 
mechanism are put in place. These operations are 
followed by 100 per cent inspection of the operations, 
the inspector seeing that any minor faults found in 


HEN specified 

by purchaser, 
machines to be used 
radio inter- 
ference might occur 
are provided (A) 
with a filter which 
prevents such inter- 
ference. 
several of which are 
shown in the fore- 
® ground, 
installed on a ma- 
from which 
= the power roll has 
been removed ten- 
porarily. 
ing diagram showing 
how the electrical 
units, including the 
radio filter, which is 
not standard equip- 
ment, are connected. 


where 


chine 


uch parts as toggle shaft and link, ribbon feed con- . 


assembling are adequately corrected. 
While the foregoing operations are pro- 
ceeding, assembly of the base or frame is 


a . . 
done in the machine shop where the 
Or ervice CCurdacy parts of the frame have been machined. 


A filter, 


is being 


(B) Wir- 





The assembly, involving applica- 
tion of screws and dowels, is done 
in a jig which insures correct fit- 
ting of the parts while they are 
held rigidly against a face plate. 
Bases are then ready for applica- 
tion and baking of the crackle finish. When finished, 
the bases are carefully gaged to make sure that no 
warpage has occurred and bosses for the carriage rails 
are machined to establish accurate surfaces free of ap- 
plied finish for precise mounting of parts later assem- 
bled to the frame. 

A resistor and a condenser are required in the elec- 
tric circuit of each machine. They are provided by 
outside suppliers and are fastened by screws to a steel 
plate, previously finished. This plate support is then 
fastened by screws to the base assembly. The latter 
contains inwardly projecting pins which are pressed 
in place when the base side members are machined. 
Since the power frame is mounted on these pins, ga- 
ging is done from them as reference points and they 
afford a true and accurate means for mounting the 
power frame, which is the next assembly operation. 

Motors for operating the writing machines are built 
especially to International Business Machines Cor- 
poration designs and specifications by outside vendors 
and are received mounted in a die cast housing com- 
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plete, with governor in place. Mounting is by a flange 
ready finished to match the base and motors are as- 
sembled by inserting them into a recess cast in the 
base and fastening with screws. Within the flange 
are rubber supports for the motor frafme and the unit 
includes oil piping to bearings so that the latter are 
readily supplied with lubricant from outside. 

At a side bench there is built up a sub-assembly 
forming a worm gear reduction unit and friction 
clutch. This includes a die cast case and cover as 


‘1D OBOT” bench on which fourteen typewriters 

are given simultaneous run in tests during 
which impulses from the solenoids in the boxes 
placed over the keyboards cause the machines to 
perform, in unison, every function which they are 
designed to perform in service. Impulses are 
received from a motor driven distributor in a box 

on the column in !eft background. 


well as the worm and worm wheel and their bearings 
and the clutch elements, the latter being at the slow 
speed end. Bearing seats are line burnished in an ar- 
bor press before complete assembly and grease for 
lubricating the gears is applied during assembly. Each 
such sub-assembly is connected to a motor and run in 
on a test rack before being passed for assembly into 
the machine. 


COMPLETE ELECTRICAL ASSEMBLY 


FTER this test, gear reduction units are passed to 
the main assembly bench and are fastened in place 
with screws and the input shaft is connected to the 
motor by rubber flexible coupling. Next, the power 
roll is put in place and a terminal block and a switch 
are applied and connected to the motor leads, as well as 
to those from the condenser and resistor. The motor 
governor is then so adjusted as to give the power roll 
a surface speed of about 110 ft. a minute. This com- 
pletes the assembly of all the electrical units normally 
furnished with the machine, but does not include the 
radio filter sometimes applied later in the production 
line, when the machine is to be used where radio in- 
terference might occur. 
In the next group of operations, there is put in place 
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the governor which controls the tabulating speed of 
the carriage, after which the carriage and the rails 
upon which it moves are fastened in place. Between 
the carriage and the rails are inserted light tubular 
“trucks” carrying four roller bearings on which the 
carriage runs. The carriage is connected to the ten- 
sion tape and adjusted to run freely. This completes 
the major assembly operations, but particulars about 
various operations involved in making up several of 
the sub-assemblies mentioned have been omitted. Be- 
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FINAL inspection bench where each machine is 

given an actual typing test including the typing 
of a form in which every character on the machine 
is used several times. These forms are filed as 
evidence of proper performance of the machine. 


fore being tested, the entire mechanism is inspected 
and such adjustments as may be required to insure 
smooth operation are made. 


MEET THE ROBOT TEST BENCH 


HEN ready for test and run-in, the assembled 
machines are shifted to a “robot” test bench 
and over the keyboard of each is fastened a box con- 
taining a series of plungers each of which is operated 
by a solenoid. There is one plunger for each charac- 
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which the type for 
every character is 
carefully adjusted to 
print clearly and 
uniformly. (B) Close 
view of aligning 


A 


ter and control key on the key board and when the 
respective plungers are actuated the machine is caused 
to operate precisely as it might do in actual service, 
each part being used repeatedly so as to run in and 
consequently to work freely. Necessary impulses are 
conveyed to the respective solenoids on each keyboard 
of each machine by a group of cables running to a 
distributor which is motor driven. The contacts on 
the distributor are arranged with connections through 
relays, so that an impulse is sent to the corresponding 
solenoid on each keyboard simultaneously. 

As a result, each typewriter on the bench, fourteen 
in all on each run-in bench, perform the same func- 
tion at the same time and each machine is required to 
perform all its respective functions in rotation, after 
which the cycle is repeated continuously until each 
machine has had a four-hour run-in. As one looks 
at the bench with its complement of typewriters all 
operating in synchronism, the effect is as if fourteen 
typists were operating the machines in precisely the 
same way and exactly the same speed, yet the typists 
themselves are strangely absent! 


SKILLED HAND ALIGNING 


FTER this run in, the machines go to inspection 
benches where they are examined and any adjust- 
ments needed in the operating mechanism are made. 
When these are completed, machines are delivered to 
the aligning benches where highly skilled operators test 


LIGNING de- 
partment (A) in 


Operation, showing 
some of the tools 
required for bend- 
ing and otherwise 


adjusting the type | 
\ = 


ber: and characters 
thereon. 
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ASSEMBLY of the sheet metal support, for the resistor . 
and condenser, to the main frame or base of the 
machine. (A) In foreground is a group of the supports 
with the electrical parts already in place. In the back- 
ground is one of a bank of bases ready to receive 
resistor-condenser units. (B) Sub-assembly bench at 
which the gear reduction unit is put together. It 
includes a worm and worm wheel in a die cast case 
and a small friction clutch. Each unit is run in ona test 
rack. (C) Power rolls being tested for accuracy 
against a dial gage. 


and adjust the type bars so that each character strikes 
the paper truly and makes a perfect impression. This 
work, known as type aligning, requires long training 
and necessitates slight forming or bending of the type 
bars to produce the required results for truly satis- 
factory performance in the hands of the user. 

When aligning is completed, machines undergo a 
final inspection which includes any further slight ad- 
justments which may be required. Inspectors, as a 
part of this work, have to type a specified test sheet 
which is filed with inspection records as proof that 
the machine meets the specified performance standards 
before it is released for shipment to points which may 
be, and often are, beyond the limits of ready servicing 
by factory and dealer representatives in the: field. 


OUT GOES RADIO INTERFERENCE 


S above indicated, the typewriters are not regu- 
larly equipped with radio filters, but when these 
are specified as extras, they are applied after the final 
inspection. This requires merely the application of two 
screws to hold the filter (purchased from an outside 
source) to the machine and the attachment of the filter 
leads to the same terminal block used for leads of 
the other electrical units. 

Many details might be added to the foregoing brief 
record of assembly and inspection operations but it 
should be apparent that the work requires unusual 
precision. Without it the machine would fail to per- 
form in the required manner and at the high speed 
for which it is designed, especially in the hands of 
operators who, in general, do not understand the 
mechanism or how to keep it in order, as is necessary 
in most other machines of comparable complexity. 
Thus, to engineering-design excellence of product there 
is added a good approximation of assembly perfection. 
All part of a notable product planning effort. 


















































Progressinthedevelopmentofelectrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
| speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 





MULTI-BREAKER 


Offers overload and short cir- 
cuit protection on lighting 
circuits, oil burners, stokers, 
water heaters, refrigerating 
units, air compressors, air con- 
ditioning equipment, electric 
unit heaters, drill presses, etc. 
Rated from 15 to 25 amp., for 
installation wherever fused 
type switches are employed. 
Cutler-Hammer, Inc., 315 N. 
12th St., Milwaukee, Wis. 





FLUORESCENT LAMP STARTER CIRCUIT BREAKER 


Located in a special socket attached Fully electromagnetic, non- 
to a standard fluorescent lampholder thermal, auxiliary circuit 
by a single screw, the starter is breaker in an explosion- 
easily replaceable. It incorporates proof housing, for 110 and 
the glow switch, a small glass relay 220 volt ac., is available in 
tube containing a bimetallic switch ratings up to 1 hp and 35 
and an easily ionized gas, and a amp. Has magnetic instan- 
capacitor to eliminate radio interfer- taneous trip on short cir- 
ence. Westinghouse Electric & Mfg. cuits and magnetic time 


Co., East Pittsburgh, Pa. delay on harmless over- 
: 3M loads. Heinemann Elec- 


tric Co., 99 Plum St., Tren- 
ton, N. J. 





ADJUSTABLE TRANS- 
FORMER 


Available in a 115 or 230 
volt model, this autotrans- 
former is designed to give 
reliable, continuous serv- 
ice. Particular applica- 
tions include line voltage 
correction, voltage control 
in rectifier systems, speed 
control on electric motors, 
and the control of heating 
in electric furnaces. Two 
or more units can be ganged 
for operation on polyphase 
systems. General Radio 
Co., 30 State St., Cam- 
bridge, Mass. 
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RESILIENT MOUNTED 


Long life, high efficiency, cool running and quiet 
operation are characteristics of this line of resilient 
mounted motors in capacitor-start and split-phase 
types. Suitable for long hours of continuous serv- 
ice in refrigerators, oil burners, air conditioning, 
fans, blowers, pumps, etc. Kingston-Conley Elec- 
tric Co., 68 Brook Ave., North Plainfield, N. J. 


UNDERLOAD RELAY 


Similar in design to a 
previously available re- 
mote control relay but 
with the addition of a 
resistor in the coil cir- 
cuit which permits ad- 
justment for desired 
pick-up, this new under- 
load relay offers flexi- 
bility of service. Avail- 
able in two types for 
pick-up between 100 
and 200 m-a. or be- 
tween 200 and 400 
m-a. Ward Leonard 
Electric Co., 34 South 
St., Mt. Vernon, N. Y. 
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OIL GAUGE PLUG 


Brass oil gauges available 
flanged for flush mounting and 
hex with threaded shank are 
recommended for use on trans- 
mission and gear cases. The 
former type features a white 
enamel background designed 
to afford maximum contrast to 
the oil and so accentuate the 
oil level. Unit is held in 
place by four unbreakable 
socket-head screws which also 
guard against leakage. Gits 
Bros. Mfg. Co., 1854 S. Kil- 
bourn Ave., Chicago, Ill. 


RECHARGEABLE BATTERY 
Enclosed in a specially designed spill- 


proof, transparent plastic 


case, this 


newly developed battery for flashlight 
and similar use is provided with a com- 
pact charging unit to recharge the small 


storage cell, operating on 110-120 volt, 
60 cycle ac. It delivers an ample volume 
of current and can be recharged over- 
night. Economical, reliable, convenient 
and capable of a smoother flow of power. 
Quirk Battery Co., Highland Park, III. 


CYCLE TIMER 


Designed for use on ac. 
circuits to continuously 
close and open a single 
circuit or to alternately 
close and open two 
circuits at any pre-set 
operating interval. 
There are eight different 
time dials ranging from 
one revolution in 24 
hours with 15 minute 
scale divisions. Each 
dial is equipped with 
two sets of ‘‘on’’ and 
off” operating arms. 
R. W. Cramer Co., Inc., 
Centerbrook, Conn. 
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SUMP-PUMP MOTOR 


Rated at 4 hp., this special resistance 
split-phase motor for sump-pump 
service has been designed particu- 
larly for protection against falling dirt 
or moisture which might cause injury 
to the windings or rotating parts. 
The float switch, a low-pressure single 
pole toggle switch, built inside the 
motor is completely connected in the 
motor circuit. General Electric Co., 
Schenectady, N. Y 


SEALED BEARING 


To provide unusually high sealing efficiency without 
the disadvantages of contact materials, this new type 
of mechanical seal for ball bearings eliminates the 
tendency of the seal to generate Friction or to in- 
crease bearing wear. Consisting ef two steel plate 
shields, widely separated to form a trap and serving 
as the innermost members, both attached to the outer 
bearing ring, and another steel plate, pressed on the 
bearing inner ring, which acts as a slinger when the 
ring is rotating, an unusual level of performance is 
attained. Fafnir Bearing Co., New Britain, Conn. 





TO MAKE 


PRODUCTS 





SPEED REDUCER 
MOTOR 


Sturdy, compact, double 
worm gear reducer for 
transmitting high torques 
at low speeds. Gear 
housing holds an ample 
supply of oil and is 
provided with an oil 
gauge. Positive lubri- 
cation is assured with 
both horizontal and ver- 
tical drive shaft mount- 
ings. Ball bearings 
used insure a_ long, 
trouble-free life and 
reduce friction. Bodine 
Electric Co., 29278 W. 
Ohio St., Chicago, Ill. 
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Each month upon these pages the editors pre- 

sent their quick, illustrated review of what is 

new that electrically-energized products may 
| be made better. Based, of course, upon 
| those component parts that may be designed 
in the complete product assembly. 





PRESSURE SWITCH 


Lightweight, | compact 
and trouble-free, this 
automatic pressure con- 
trolled switch is virtual- 
ly free from contact 
bounce and chatter be- 
causz the contacts strike 


with a sliding motion. VARIABLE DRIVE UNIT 





This motion will also With capacities up to 80,000 Ibs. torque and vari- 

wipe out any small par- able speed ranges of from 310 rpm. forward to 
ticles of carbon that minus 9 rpm. reverse (with any standard 1 to 10 

might form. Completely hp. motor), this new drive unit permits the selection 

housed in a die casting. of a compact, self-contained unit of predetermined 

Pickering Products operating performance. The wide speed range is 

Corp., 243 W. Congress due to the combined use of a standard variable 

St., Detroit, Mich. speed transmission driven by the motor and in turn 


driving a conventional speed reducer gearing. 
Mechanical Handling Systems, Inc., 4700 Nancy 
Ave., Detroit, Mich. 



























DELAYED ACTION SWITCH 


Obtainable with time-delay intervals 
of from 14 to 15 seconds for circuit 
opening and from 1% to 10 seconds 
for circuit closing, a new line of 
delayed action mercury switches may 
be operated either mechanically by 
means of a lever or cam action, or 
electrically by a solenoid. Small, 
compact and sglass-sealed, they are 
easily and economically mounted. 
General Electric Co., Lamp Dept., 
Hoboken, N. J. 











ELECTRICAL CONTACTS 


Possessing the high conductivity of pure 
silver as well as the low constant resist- 
ance, these contacts made from a 
powdered metal composition may be 
formed into a wide variety of shapes and 
can be punched, machined, drilled or 
tapped. They are free from galling and 
their high arc resistance greatly reduces 
welding or sticking. Gibson Electric 
Co., 500 Blvd. of Allies, Pittsburgh, Pa. 





SOLDERLESS LUG 


Made of seamless 
pure copper tubing 
with wire clamp ar- 
rangement (as shown 





in end view) that 

OIL BURNER MOTOR does not damage 
Split-phase general purpose type wires, and brass re- 

' motor, in suitable sizes for burner inforce shells to re- 
applications up to 1/3 hp., with a duce heating, this 
built-in time-delay or manual- solderless lug can be 
reset protective device against furnished square or 
burnouts. Can be supplied in round end in a vari- 
foot as well as flange mounting ety of types. De- 

- types, either rigid or resilient signed to take wires 
mounted. Simple in construction from No. 8 to 
and dependable in operation. 2,000,000 circ. mil. 
Westinghouse Electric & Mfg. Co., Dante Electric Mfg. 

East Pittsburgh, Pa. Co., Bantam, Conn. - 
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INSTANTANEOUS 
RESET COUNTER 


Relay for limiting the num- 
ber of operations of a 
machine or part in a proces- 
sing cycle. Particularly 
well adapted for use in 
control circuits of automatic 
machine tools and process 
controls in which a contact 
is to be closed for a pre- 
determined number of op- 
erations. Fully automatic, 
it requires only electrical 
impulses to accomplish the 
counting operation. Eagle 
Signal Corp., Moline, Ill. 


























































MULTIPLE MEASURING VALVE 
Lubricates small machines or a few 
— on larger machines from 
a single grease inlet. Positive, 
pressure lubrication of every bear- 
ing is accomplished by connecting 
a hand or power grease gun to the 
grease nipple at the inlet port. 
Amount of lubricant delivered is 
individually adjustable. Contains 
no check valves or springs and is 
simple in design and construction. 


Farval Corp., Cleveland, Ohio. 
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| STANDARD DUTY PUSH- 


BUTTONS 


Supplied in surface and 
flush mounting for ac. and 
dc. pilot circuits and special 
application needs, this new 
line of push-buttons is 
shrouded for protection 
against accidental oper- 
ation, large buttons are 
easily pressed, and clearly 
marked terminals and knock- 
outs in top and bottom 
permit easy product installa- 
tion. Westinghouse Electric 


& Mfg. Co., — Pittsburgh, 
7 a. 


TO MAKE 
PRODUCTS 


MOTOR-STARTING CAPACITORS 


Series of condensers which meet the require- 
ments for ac. motor starting, including operation 
under any conditions of temperature and 
humidity. The impregnation material, chlorin- 
ated diphenyl, due to its high dielectric con- 
stant, provides great savings of space and 
material and an extra safety factor. Units are 
hermetically sealed and are also available for 
other applications such as in neon tube circuits, 
sign flashers, arc eliminators, x-ray apparatus, 
etc. Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. 





ENCLOSED MAGNETIC 
STARTER 


Definite-mechanical-time 
starter for general purpose 
constant-speed dc. motors 
up to 1800 rpm. where 
jogging is not required. 
Consists of a solenoid-op- 
erated multi-finger contac- 
tor with an overload relay. 
Employs a new time-delay 
escapement mechanism 
which restrains the shaft in 
the starting motor but per- 
mits quick opening through 
a positive over-running 
clutch. General Electric 








AND THERE ARE ALSO— 


MOTOR BASE which automatically main- 
tains correct belt tension through spring 
action, making it especially suitable for 
short center drives. One unit covers hori- 
zontal, vertical or overhead drives and 
operates satisfactorily with any type of load, 
pulsating, steady or reversing. Spring ten- 
sion holds the motor, takes up slack, cushions 
load shock that might otherwise damage 
motor and bearings. Easily installed since 
motor is mounted directly on to the sliding 
plate of the base. Ideal Commutator Dresser 
Co., 1008 Park Ave., Sycamore, Ill. 


STAINLESS EXPANDED METAL has all the 
advantages of regular stainless steel sheets, 
is easy to clean, resists corrosion and stands 
up under hard usage because it is strong and 
durable. Among its many applications are 
air filters, refrigerator shelves, broiler 
shelves for ranges, safety guards for electric 
motors, etc. American Rolling Mill Co., 


Middletown, Ohio. 


Co., Schenectady, N. Y.. 





IMPROVED GLASS THREAD INSULATED 
WIRE, coated with a highly plastic, flame- 
proof high dielectric and non-hygroscopic 
compound for use in wiring home, automo- 
bile and aircraft receivers and transmitters. 
Other characteristics include high voltage 
breekdown, low power factor at high fre- 
quencies, good mechanical stripping and 
push-back characteristics and neutral pH 
count. Lenz Electric Mfg. Co., 1751 N. 
Western Ave., Chicago, Ill. 


MOLDS AND DIES can now be exactly 
duplicated in almost any quantity by a proc- 
ess of electrically depositing iron against 
the pattern to be reproduced. This electro- 
forming process produces deposits up to 4% 
in. thick and affords an economical method 
for fabricating dies or molds of intricate 
detail where hand tooling or engraving 
would be prohibitive. Rubber, wood, 
glass, plastics or similar materials may be 
used for the pattern; in fact, any metal is 
satisfactory with the exception of zinc and 
aluminum, which are attacked by the plating 
bath. U. S. Rubber Co., 1790 Broadway, 
New York, N. Y. 
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MAGNETIC MATERIALS 


(Continued from p. 33) 


use of a 50-50 aluminum-iron alloy, in place of pure 
aluminum, oxidation is avoided in the production pro- 
cess. Sintered magnets are more readily ground than 
those of cast alloy and they are made to tolerances 
without finishing of = 0.005 inch which is considerably 
closer than is obtained by casting. 

Nickel-aluminum castings have a high coefficient of 
thermal expansion so that care must be exercised in 
making patterns to allow for shrinkage which is about 
11/32 in. per ft. To insure the best magnetic char- 
acteristics, the magnets are subjected to heat treatment 
by heating to a high temperature, followed by a low 
temperature aging treatment. The exact temperatures 
and methods employed in the heat treatment process 
vary considerably with the composition of the material 
so that no general rules may be here given but the 
manufacturers have in each case worked out the most 
satisfactory treatment for each particular alloy. 

Heat treatment of nickel-aluminum-cobalt alloys is 
accomplished by heating to about 1100 deg. C., quick 
cooling, and then drawing at a lower temperature to 
relieve the stains and develop the best magnetic proper- 
ties. After heat treatment, a period of aging is de- 
sirable to insure stability against vibration, temperature 
and stray magnetic fields. Thus several days at least 
should elapse after the heat treatment before magneti- 
zation is effected. 

The most general method of magnetization is to place 
the piece to be magnetized between the poles of a strong 
electro magnet which is energized for a short period 
and magnetism thus induced in the piece. In cases 
where the shape of the piece renders the use of electro 
magnets inconvenient, the piece itself may be given a 
winding of heavy wire through which an electric cur- 
rent is passed to induce magnetism directly in the piece. 

A permanent magnet may also be used for inducing 
magnetism in another permanent magnet which has, as 
the result of demagnetizing influences, became suffi- 
ciently weakened to impair its efficiency. Such an appli- 
cation is found in the magnetizer for telephone ringers. 
Where it was formerly necessary to remove this magnet 
and return it to the shop for remagnetization, this func- 
tion is now effected by the use of a portable permanent 
magnet which is of horseshoe shape with soft steel pole 
pieces which fit onto the ends of the ringer magnet. A 
single application of this device to a ringer magnet is 


PROPERTIES OF HIGH-COERCIVE-FORCE 
PERMANENT MAGNET ALLOYS 





Composition per cent He 
Ni Al Co Cu Oersteds 
32 12 +-Tj 660 
90 12 > 430 
17 10 19% 6 540 
95 12 490 
28 12 5 600 

Balance Fe 

















The above figures are averages and may vary slightly with individual specimens. 
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all that is required to accomplish the purpose and the 
application may be made on an installed telephone ringer 
as well as on unmounted ringers. 

In the mind of the prospective user of permanent 
magnets the question naturally arises: how permanent 
is a permanent magnet? The answer to this question 
is, practically indefinitely. An actual test reported 
shows that a chrome magnet has satisfactorily retained 
its magnetism after eighteen years of service. As the 
nickel-aluminum alloys have been in use for a much 
shorter time than this, it is impossible to give any rela- 
tively ultimate data regarding them but, since they 
have a much higher coercive force than the soft steel 
magnets, it is reasonable to suppose that they will retain 
their characteristics for much longer periods. Shock, 
vibration and stray magnetic fields have a slight de- 
magnetizing tendency, but this effect is so small with the 
nickel-aluminum alloys as to be negligible from a work- 
ing standpoint under most ordinary conditions of appli- 
cation. Nevertheless, to retain consistency, exposure 
to all such influences should be avoided in so far as 
possible in magnet design. 

The engineer-designer who specifies permanent mag- 
nets for any product application should have a clear 
understanding of the principles of magnetism and of 
the characteristics of the various magnetic materials 
available but the actual design of any specific magnet 
may well be left to the magnet manufacturer. Such 
design involves so many factors of dimensions, both 
of magnet and air gap, together with elusive leakage 
factors, that most success- 
ful magnets can be designed 
only by one who is entirely 
familiar with all conditions 
of the service to be encoun- 
tered and the characteristics 


Fileax of the magnet material 
Gauss Energy Product which may be employed. 
5,000 1,000,000 ners whe > 
7900 4400/00 In gene ral, magnets of the 
7,200 1,650,000 nickel-aluminum composi- 
6,500 1,300,000 tions will be much shorter 
6,200 1,300,000 


and thicker than those of 
the cobalt, tungsten, chrom- 
ium series. It should there- 
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Armature leads in a Dumore 
motor form perfect electrical con- 
tact, permanently, because they 
are swaged bya specially developed 
process and then soldered. This 

volts, is just one of many steps taken 
to build in extra “power hours.” 





the 


No matter how you measure value, 
nger 


you'll get more motor for your 
money in a Dumore...more of the 
| thing for which you buy motors 
oth a a ..- POWER. The reason you get 
rted mt 7 more power is not just an acci- 
ined | dent. Dumore’s manufacturing 

<= methods perfected over 25 years, 
— > a were deliberately planned to build 
sions > 6 | all many hours of extra power into 


onal ip ; sé es. 5 ' : fractional horsepower units. 
ae - ges Here’s how it’s accomplished: (1) 
1OCK, — F : 


“ns : »F 4 Armatures are dynamically bal- 
h the : : anced to eliminate vibration; (2) 
‘ _ oy Commutators are ground concen- 

tric with bearings for longer life; 
(3) Windings are expanded at high 
. 2 A speed, then sealed; (4) Leads are 
ei age —w Khe . swaged by special process for 
obeae 100% electrical contact; (5) Every 
ed of motor is inspected five times dur- 
erials ) f ing manufacture and run-in to 
— tries {universal} 0-60 cycles; b. p seat brushes properly. Check into 
‘tai | wip toad apee 7000 7. p. m.; ; =? these facts for yourself, then let 
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fore be appreciated that in the substitution of a magnet 
of the higher coercive force for one of the low coercive 
force type satisfactory results should not be expected 
from simply replacing a magnet of one material for one 
of another. In case of such replacement, the magnet 
should be entirely redesigned and the machine or appli- 
ance with which it is to be used so modified as to 
accommodate the new design. By following this pro- 
cedure considerable economy of space as well as of cost 
is usually effected. 


AMONG NEWER APPLICATIONS 


pelea the development of the nickel-aluminum mag- 
net materials the field of application for permanent 
magnets has been greatly broadened. The reduced 
sizes that may be employed when these magnets are 
substituted for those of the older materials is a most 
favorable factor in the application of permanent mag- 
nets to all kinds of devices and appliances, while the 
increased coercive force and greater energy product 
has greatly expanded the field for their employment. 
A review of some of the many purposes for which 
permanent magnets are now being used may serve as 
suggestive of other applications where they may ‘be 
advantageously substituted for the older types, or for 
electro magnets. 

The most general use of permanent magnets is to 
establish and maintain, without electrical connections, 
a predetermined electric flux in the air gap rather than 
for lifting or tractive purposes. Under certain condi- 
tions, however, permanent magnets may be used for 
“on” and “off” service as in a “non-electric” chuck. 

An extensive field for the use of permanent magnets 
is in the construction of loud speakers in which the 
reduced dimensions of high coercive alloys have proven 
of great advantage and have resulted in very material 
progress in their development. Large loud speaker 
magnets up to 40 pounds in weight have been produced. 
In the construction of the dynamic field structure of 
loud speakers, or similar devices, it has been found de- 
sirable to assemble the pole pieces and the magnet 
blocks and then magnetize the magnet in the completed 
set. When so treated the flux density will usually be 
greater than if the magnet were magnetized before in- 
sertion within the sub-assembly. 


Oo. 02 
SPEAKER 
unit designed 
to operate 
with en alum- 
inum direc- 
tional horn. 
(A) Magnet 
assembly con- 
sists of front 
and rear 
plates, a cen- 
tral pole of 
cold-rolled § 
iron, and 6 jee 
ring magnet. a2 
(B) Disassem~ ie : 


bled view. © 











A familiar use of permanent magnets is in the co 
struction of meters and instruments in which they a 
employed for damping elements, an application to 
found as a familiar feature of the watthour met 
They are also used for the magnets of moving coil el: 
ments of recording instruments and as field coils « 
generators for speed indicators and tachometers. 

One of the valuable applications of permanent mag- 
nets is in the field of switching and control where the 
are employed as a blow-out agency in circuit breaking 
devices. In such applications the permanent magnets 
are substituted for the conventional electro magnets, 
their use eliminating the blow-out coil windings form- 
erly employed and also reducing the noise of the break- 
er when operated. The success of many of the large 
high-speed circuit breakers that have recently been in- 
stalled depends upon the use of permanent magnets. 

Permanent magnets have been used in some instances 
to replace the direct-current field windings and poles 
of synchonous and direct-current motors and genera- 
tors. In this way higher-efficiency and lower-speed 
machines have been made available and these have been 
employed to advantage in such equipments as wired 
photographic service, locomotive headlight generators 
and instrument motors. 

Permanent magnets are also employed in many types 
of home equipment including refrigerators, gas furnaces 
and clocks. A novel application is that of using mag- 
netic tops for percolators. They won’t fall off. This 
may seem a small matter to the designing engineer but 
one that is greatly appreciated by the housekeeper. 
It suggests the possibility of eliminating other annoy- 
ances which may in themselves appear to be of but 
little moment yet will prove real factors in promoting 
the more general use of electrical appliances in the 
home when shortcomings are corrected. 

Permanent magnets offer a new element for the oper- 
ating power of model machinery and electrical toys. 
With such applications the power plant has formerly 
involved a small wound-field electric motor and diffi- 
culty has often been encountered in securing a motor 
which would provide sufficient power at the same time 
having mechanical dimensions to correspond in scale 
with the model which it is to operate. An illustration 
recently produced is a small locomotive model which, 


(Continued on p. 72) 
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WHEN YOU SPECIFY RANGE WIRE 





Important DELTABESTON Features Make 
Wiring Easier and Satisfy Your Customers 


These six qualities of a range wire are important. They help to 
cut manufacturing time — reduce costs — please users of your 
product. And you get them all, when you specify Deltabeston. 


HEAT RESISTANCE 


Forget about temperature troubles and high service costs. Deltabeston 
Range Wire is insulated with a wall of Purified asbestos. Free from 
harmful organic materials, Deltabeston Insulation resists severe heat — 
assures long life. 





MOISTURE RESISTANCE 


Deltabeston insulation is thoroughly impregnated with moisture- 
resistant compounds. Humidity encountered in actual operation doesn’t 
cause insulation failures — interruptions in service. 


DUCTILITY 
Wiring time is cut when you use Deltabeston. Conductors — copper, 
nickel or monel — are flexible and easy to handle. Heating element will 
lie flat without “springing”. 


FAST COLORS 


Deltabeston Insulation is completely impregnated with coloring com- 
pound. Colors are fast — won't fade or bleach due to heat or moisture. 
Standard colors are red, white, black, blue and green. Others can be 
furnished on order. 





EASY STRIPPING 
It’s easy to strip Deltabeston Range Wire — by hand or with automatic 
stripping machine. Moreover, the insulation cannot be “pushed back” 
on the conductor. Installations can be made faster — are more secure. 


LASTING FLEXIBILITY 


You won't be troubled by stiff or brittle insulation when you use 
Deltabeston. Asbestos Insulation is Felted around the conductor. Cracks, 
breaks and seams are eliminated. Impregnating compound doesn’t dry 


out or harden. 
\ 
\\ 












Section Y-94011 
Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 


BETTER WRITE NOW ! 


Send for complete information and samples of 
Deltabeston Range Wire. Just write your name on 
the margin of this page, tear it out with the coupon 
and mail. Better do it now so you won't forget. 


GENERAL @ ELECTRIC 


Right now, send me samples and in- 
formation about Deltabeston Range 
Wire. I’m also interested in: 


Wire 
[-] Appliance Lead Wire 


| 

| 

| 

| 

| 

[] “Deltaglass” Glass-insulated Magnet | 
| 

[] Heat-resisting Heater Cords l 
| 


Write your name and address in the margin. 
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ELECTRONIC OSCILLATOR 


(Continued from p. 36) 


than the optimum will tend to overload the tube. Con- 
sequently, by using a mutual coupling great enough to 
transfer full capacity to the highest patient circuit re- 
sistance found in practice, and by using the tube pro- 
tector to prevent overloads, on patient circuit resistances 
less than the optimum, full capacity can be safely deliv- 
ered at all times to a wide range of treatment conditions 
without fear of damage to the tube or the machine. 
All types of electrodes employing the electric field, 
such as pad, cuff, orificial, and surgery, can be used. 


A “ eS B 


is made of plastic tubing and rotates directly in 
steel sleeve which holds it. On the end of the arm 
is a molded plastic handle easy to hold and adjust 
which slips into a clamp mounted on the drum. This 
plastic construction insures that no live metal parts will 
be near the treatment field, and thus makes it impos 
sible for a radio frequency burn to occur. 


UNOBTRUSIVE APPEARANCE 


LEANLINESS and a high level of efficiency are 
characteristic impressions sought in today’s medi- 
cal practices. The two-piece cabinet adopted is fabri- 
cated from sheet metal, the unit cabinet housing the 
machine itself with the matching sub-cabinet support- 


D 





THESE are the treatment applicators for producing localized therapeutic effects with short wave 
currents. A—Inductance cable. B—Condenser pads. C—Cuff applicators. D—Curved drum 


for shoulder and (E) for knee. F—Flat drum. 


G—Neck treatment. H—Pad application to knee. 





In addition, the electromagnetic applicators may be 
used, such as the cable, flat drum, and curved drum. 
The construction of the drum consists essentially of a 
spiral wound coil mounted on insulators and enclosed 
in a molded plastic form. The curved drum has been 
designed to treat specific parts of the body, such as the 
sinuses, shoulder, knee, and arm, which do not lend 
themselves to efficient treatment by means of the flat 
drum heretofore generally available. 

By mounting the drum on an adjustable counter- 
balanced and frictioned arm, easy placement of the 
drum applicator under all practical treatment conditions 
is achieved. A knob on the bracket at the machine 
allows the whole drum and arm assembly to be lifted 
vertically 10 inches, permitting treatment over a_hos- 
pital bed. In the chrome tube is located a compression 
spring which operates on a rod connected to an eccen- 
tric designed to give a smooth frictioned movement 
when the arm is rotated about a vertical axis. At the 
same time it furnishes a frictioned counter-balanced 
system for movements in the vertical plane about the 
horizontal pin at the swivel point. The arm proper 
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ing it, and serves to emphasize these themes. The 
cabinet is offered in two colors, ivory, and an imita- 
tion striped and butt walnut. The ivory matches 
medical and surgical apparatus, while the walnut har- 
monizes with most office furniture. 

The large corner radii combine with a sloping panel 
and the offset sub-cabinet to give a pleasing symmetrical 
appearance. The black trim, the streamlined handles, 
and the engraved plates strike a note of modern sim- 
plicity designed to meet the approval of even those of 
the most conservative tastes. The ivory finish of high 
temperature short-bake enamel provides a hard durable 
coat which amply protects the metal as well as insulates 
the operator from possible slight radio frequency pick- 
up or burns, likely when metal is brought in the neigh- 
borhood of radio frequency fields. In this respect it is 
to be noted that there are no projecting screws any- 
where on the cabinet where radio frequency pick-up 
may occur. The black trim strip is hel don from the 
back by means of projection welded screws. The con- 
trol plates all have inserts molded in back. 

(Continued on p. 74) 
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THs COOPERATION 


- | of Parker-Kalon Engineers 
cy are SS helps industry uncover 


fabri. = . } New Savings 
ipport- ? : in product assembling 


In hundreds of plants, designers and 
production men, on whose shoul- 
ders rests the responsibility for 
making better products at lower 
cost, are profiting by the coopera- 
tion of the Parker-Kalon Assembly 
Engineers. Through their help, 
new opportunities are being uncov- 
ered for reducing costs, simplifying 
design and improving product gen- 
erally. 


A Parker-Kalon Assembly Engineer 
is at your service entirely without 
obligation. His job is to aid you,— 
not to sell. Enlist him, as so many 
others have, to help search out the 
hidden possibilities for savings in 
your assembly work. Write. 


PARKER-KALON CORPORATION 
Dept. E, 190 Varick St., New York, N. Y. 


4 REASONS WHY you can depend on 
Parker-Kalon Products 
1 UNEXCELLED LABORATORY FACILITIES ... 


‘ ®the Parker-Kalon Laboratory which controls 
a " # and maintains the high standard of quality for 
The so . which Parker-Kalon Screws are so widely rec. 
imitz ‘ . ognized, represents an investment of over 
amit = , : 250,000. 
1atches 
4 SPECIALIZED PRODUCTION EQUIPMENT... 
ut har- f ‘ § eo ‘ is required to produce Parker-Kalon Self- 
tapping Screws and to maintain their uniformly 
high quality. The Parker-Kalon plant is famed 
o panel s re as the most up-to-the-minute in the industry. 


netrical ~~ eee FREE ENGINEERING SERVICE .. . to help de- 
g e 4 f ae ca ; signers and production men obtain better 

randles, fastenings at lower cost. Available throughout 
nn sim- ' ae fs the country, Parker-Kalon Assembly Engineers 
; ¢ ‘ render free service to both users and prospec- 
hose of - tive users of Parker-Kalon Self-tapping Screws. 


of high A, AVAILABLE EVERYWHERE . . . no matter 
1 rable ® where your plant is located there is a reputable 
oe supply house distributing Parker-Kalon Screws 


isulates s.. assuring you a dependable source of supply. 
ty pick a 

: } 
> neigh- 


ect it 1s 

















HARDENED A TYPE AND SIZE FOR EVERY ASSEMBLY OF METAL AND PLASTICS 
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SOLD THROUGH RECOGNIZED DISTRIBUTORS EVERYWHERE = 
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LIMIT SWITCHES 


(Continued from p. 40) 


A third type of snap-action limit switch has a mov- 
able contact assembly held in position by a small nickel 
alloy magnet acting on an iron yoke. This switch is 
single pole, double throw, and has two independent cir- 
cuits. When a force is applied to the operating lever, 
the yoke is broken away from the magnet face. A 
sturdy spring then snaps the contact assembly to the 
opposite position where it is held by the magnet until the 
yoke is broken away in the original direction. Thus, 
the operating point is determined entirely by the posi- 
tion of the operating lever. 

This switch has a forked type lever and is enclosed 
in an oil tight steel case with two gasketed side plates 
and an opening in the rear for conduit connection. Its 
field of application includes tapping machines, welding 
machines, threading machines, grinder tables and other 
reciprocating machines. Operating voltages range from 
600 volts or less, ac. or de. 

A fourth type of snap-action limit switch, used where 
extremely sensitive operation is required, consists of a 
single pole, double throw micro switch and actuating 
mechanism sealed in a compact metal housing. This 
switch is operated by a hardened steel plunger having 
a total travel of %o in. The electrical circuit is made 
or broken on a movement of less than 0.001 in. Over 
a million switching operations under full rated load at 
60 strokes per minute may be attained. Under small 
loads, the frequency of operation may run as high as 
600 strokes per minute. Current capacities range from 
2 amp. at 600 volts ac. to 10 amp. at 125 volts ac. 
These switches are not recommended for dc. operation. 

Door safety limit switches are used in the control 
circuits of automatic starters on machine tools, con- 
veyors, etc. They are furnished single pole with either 
normally open or normally closed contacts, and operate 
at 600 volts or less, ac. or de. 

One switch is of the push-rod type, with double- 
break, spring return contacts. For general purpose 
applications, it is so mounted that when the moving 


| D ESIGNED 
for accu- 
rate adjustment, 
this geared limit 
switch gives a 
1/16 in. con- 

tact opening on 
| one-eighth turn 
of the drive 

shaft. 







































FIGURE 8 


element of the machine advances, it engages the push- 
rod, thus closing the contacts. Another type is operated 
by means of a lever and roller. Here, a cam on the 
machine engages the roller and thus closes the contacts. 
A third type is opened directly by an arm or lever 
attached to and operated by the moving element. This 
switch is held open by gravity. 

Flag switches are designed to be operated by the 
movement of material as it passes through processing 
machinery or as it is transported from one manufactur- 
ing process to another. The material causes a flag, 
paddle or lever, attached directly or through intermedi- 
ate gearing to the switch shaft, to be depressed, thus 
actuating the contacts. 

One switch of this type is provided with four inde- 
pendent circuits. When the operating lever is in the 
normal or upright position, two of these circuits are 
normally closed and two normally open. The moving 
contacts are mounted on moulded plastic arms which 
are pivoted at one end and are moved from one set of 
stationary contacts to the other by the movement of a 
steel cam. The stationary contacts are mounted on two 
moulded plastic discs, one above and one below the 
cam. Moving the lever in one direction opens one set 
(Continued on p. 82) 
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FEED measuring 

limit switch | 
(A) will provide | 
for feed settings 7 
in 200 equal | 
steps from mini- | 
mum to maximum. 
(B)Schematicdia- 
gram of switch 
showing appli- 
cation on planer 
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The awards were made for general all-around use and adaptation of 
plastics, engineering excellenes, and mo ding technique. Comision was 
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design and engineering departm 

Position to extend specialized s all u: 
molded and laminated plastics. Whatever your require- 
ments, from a simple punched part to the most intricate, 
completely finished product like this thread-advancing 
tel, you'll find Richardson prepared to handle the 
job in its stride. Consult the Richardson office nearést 
you on any present or contemplated use of plastics. 


Thread-advancing reel, precision molded by 
No obligation, of course. 


Richardson, for Industrial Rayon Corporation, made 
possible continuous production of viscose rayon. 


LL RICHARDSON COMPANY 


Melrose Park, (Chicago) III. Y 5 Lockland, (Cincinnati) Ohio 
New Brunswick, N. J. Indianapolis. Ind. 
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5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 
8—Repulsion 
ompensated repulsion 
10—Repulsion-start induction 
11—Repulsion induction 











SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 























































12—Squirrel Cage 
e—Normal torque, normal starting current. 
b—Normal torque, low starting current. 


c—High torque, low starting current. 
d—Hisgh slip. 


e—Low starting torque, normal starting current. 
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VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only 
| MOUNTING .. . All manufecturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 





CURRENT 


A. C. (See Key) 


1D. C. 
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; Universal 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 


BEARINGS, 
LUBRICATION 


LOW VOLTAGE 








Open or Skeleton 


| Semi-enclosed 


| Bronze-sleeve 





| (See Note) 
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~ MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the “Current” column, by the following key: 
POLYPHASE INDUCTION MOTORS 


f—Low starting torque, low starting current. 
13—Wound rotor (slip ring) 
14—High cycle 


15—Synchronous 
16—Sheded pole 


SPECIAL PURPOSE MOTORS 


| Totally enclosed 
| Splash-proof 





ama | 


a | mam | mam 


HHM HMMM | 


- 
» 
* 


4H 


“xw MMH 


HMMM | Me | ee | 


HH HHH HMM 


” 


| «mM 


«|» 


Mmm | MMM 


| Explosion-proof 
' Fan-cooled 
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Pipe Ventilated 


Jum | *» 








Vertical (See Note) 





unless also indicated in “Low Voltage” column. 
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(Continued on p. 70) 
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| Centrifugal Switch 


| Thermostat 
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ASSURE LONG DEPENDABLE LIFE 


pilot lights, use. . . 





12 Watt, 115 Volts — G10 Bulb, Supplied in 1 Watt for 220 Volts 


When you build pilot lamps into your equipment, why 
risk the doubts and dangers that can result from sudden 
failure of the pilot? After all, the protection the pilot 
lamp affords may be a vital link between the user and 
your reputation for building a safe, dependable product. 

Neon Glow Lamps have a useful life of 3,000 hours. 
Even more important, they do not “wink out” suddenly 
and leave equipment unprotected. A gradual loss of 


light output gives a warning of necessary replacement. 


Glow lamps have no filaments and are highly resis- 


tant to vibration and shock. They operate by cold- 
cathode electronic discharge, with the characteristic 
orange-red color of neon light sources. Energy con- 
sumption is negligible —from 1% to 3 watts. They are 
available in a range of sizes and types adaptable to 
every need. 

The complete line may be obtained from your lamp 
jobber or electrical wholesaler, or, for further details, 
write the General Electric Company, Dept. 166 — EM-J, 
Nela Park, Cleveland, Ohio. 








4, Watt, 115 Volts—T41,, Bulb. 
Supplied with Candelabra 
Screw Base Only 


1 Watt, 115 Volts—G10 Bulb 





2 Watt, 115 Volts—S14 Bulb. 
Finish—Clear, Sprayed 
Red or Yellow 


3 Watt Bulb $14. Finish—Clear, 
Sprayed Red or Yellow 
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(Wool yarn for bearings) 
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(Automatic start switch on 


MOTOR 
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(Wool yarn for bearings) 
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U. S. Electrical 


Smith Corp., F. A. 
Motors, 


Janette Mfg. Co. 
Master Elec. Co. 
Ohio Elec. Mfg. Co. 


Hansen Mfg. Co. 


Haydon Mfg. Co. 


“O 
Oo 
© 
S 
$ 
Q 
O. 

£& 

O 
V 
C. 

9 
0 

-- 
~ 

- 

YD 

Fd 

O 

be 

< 

Y 

Li. 

U 

Lid 

O_ 

DY 

faa 

O 

bee 

O 

2 


Heinze Electric Corp 
Holtzer-Cabot Elec. Co. ; 


Div. 



















Thermostat 


Centrifugal Switch 












x wR 








MMKKK KKK KM KKH | 











TURING 





the new Delco motor for oil burners 


wins owners’ OK on two important counts 


Et can be seen 


... the handsome, streamlined appearance of 
the new Delco motor for oil burners is an impor- 
tant point to owners who use their basements 
for recreation rooms, children’s nurseries, etc. 
Far from being an eyesore, this modern motor 
harmonizes with the design of the heating unit 
. helps make the basement a pleasant, 

livable part of the house. 


Et can’t be heard 


. - because quiet operation was the primary 
goal of the Delco engineers who designed this 
motor to meet the particular requirements of 
modern oil burners! There’s no noise to be 
carried through the house by heating ducts .. . 
no noise to distract the gathering in the 
basement recreation room. 





THESE FACTORS ASSURE QUIET OPERATION ... and long life 


1 Precision Manufacturing: Diamond-bored, 
oversize bearings lubricated from oversize oil 
reservoirs. Indestructible-type copper-bar rotor, 
dynamically balanced for quiet, vibrationless 
operation. 


2 Advanced Features of Design: Cork end-play 
take-up device eliminates end-play noise. Delco 
centrifugal switch assures ‘positive snap-action 
starting—no fluttering. Accurate Delco Manual 
Reset Thermotron, approved for oil burner appli- 
cation, provides overload protection. 


DELCO 


DIVISION OF GENERAL 


ot Co 
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PRODUCTS 
DAYTON, OHIO 


In addition, the Delco motor for oil burners is 
splash-proof, dust-proof and condensation- 
proof ... rugged in construction to assure long 
service. 


Manufacturers of all kinds of electrical appli- 
ances—refrigerators, washers, ironers, stokers, 
oil burners and air conditioners—have dis- 
covered the sales advantages of powering their 
appliances with Delco motors, ‘‘designed for 
the particular job.” 


MOTORS 


MOTORS CORPORATION 
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Types—Split Phase, Capacitor or Shaded Pole 
Speeds—1100, 1700, 3400 RPM. 
Power—1/80 to 1/20 HP, depending on speed. 
Voltages—Up to 220 A.C. 

Frequencies—60, 50 and 25 cycles. 
Bases—Solid or flange. 


Mountings—Horizontal, Sidewall, Ceiling or 
Vertical, with shaft up or down. 


Efficiency—High for such small powers. 


Designers, engineers and manu- 
facturers find that Ohio Engineers 
lend valuable assistance in the 
application of motors. 





What is your problem? 


THE OHIO ELECTRIC 
MFG. CO. 


5905 Maurice Ave. 
CLEVELAND, OHIO 


Ay et writ 









MAGNETIC MATERIALS 


(Continued from p. 62) 





all but power equipment, is an exact reproduction 
on reduced scale of the full-size steam locomotive 
which it duplicates. The limiting dimensions of the 
model were such as to render any conventional wound- 
field motor inapplicable but, by the use of a motor em- 
ploying a high coercive force alloy for field magnets, 
this difficulty was successfully overcome. The present 
permanent-magnet motor weighs but two and one-half 
ounces, has an overall length of two and one-half 
inches, yet is capable of developing %4oo hp. 

Similar applications to other models and _ electric 
toys not only reduce the required motor space but, 
due to simplified construction, provide a motive power 
of extreme ruggedness which is less likely than the 
wound-field motor to suffer from the abuse to which 
such models and toys are frequently subjected. 

Portable dental tools and similar portable devices, 

which compactness is an essential, are also offering 
application fields for the use of permanent magnets 
to advantage. 

Another field in which permanent magnets are find- 
ing some usage is in the separation of iron particles 
from solid and fluid substances. Such devices are 
used in cotton gins, wheat and corn mills and for var- 
ious other food stuffs. In the past these devices have 
employed electro magnets which are subject to failure 
if the power supply is cut off. The permanent magnet, 
on the other hand, is not limited in this manner. 

While permanent magnets are most generally em- 
ployed for the maintenance of a constant flux, rather 
than for attracting and holding objects, a function 
which is usually performed by electro magnets, there 
are a few applications in which a permanent magnet is 
used for holding purposes. Such an application is illus- 
trated by the “non-electric” chuck. The operation of 
this chuck is effected by an adjustable arrangement of 
flux conducting bars and non-magnetic separators. 
When the crank or handle is in the “on” position, the 
bars and separators line up so that the magnetic flux, 
in following the path of least resistance, goes through 
the work to complete the magnetic circuit and thus 
hold the work firmly to the face of the chuck. When 
the handle is turned, approximately 180 degrees, to the 
“off” position, the relation of the conductor bars and 
separators is so shifted that the magnetic flux com- 
pletes its circuit through the top plate of the chuck 
without going through the work which is thus released 
from the magnetic attraction and is free for removal. 
Since these chucks require no electrical connections, 
they are extremely portable and may be clamped to 
any machine or tool upon which work is to be held in 
position for machining, or they may be placed on a 
bench for hand work. 

Among the organizations active in this field and in- 
cluding those which co-operated in the gathering of 
data and illustrations for this discussion are: Cinauda- 
graph Corp., Crucible Steel Co., General Electric Co., 
Indiana Steel Products Co., International Nickel Co., 
Simonds Saw & Steel Co., and Taylor-Wharton Iron 
& Steel Co. 
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In Automatic Molding mold costs are lower; expensive multiple-cavity 
molds are not needed. Mold savings alone have paid for machines. You 
mold parts only as you need them, keeping inventories at a minimum. 
Therefore product design can be changed, whenever desirable, at less cost. 


With Automatic Molding Machines you can mold intricate as well as 
simple parts . . . pieces with side-draw, under-cuts or threads. You can 
produce moldings of highest quality, identical, always uniform, and 
always at low cost. You may be able to save enough, as some manufac- 
turers have, on a single job, in a run of 100 days, to pay for your Auto- 
matic Molding Machine. 


One electrical manufacturer* reports savings that practically paid for 
machine and mold before it was installed. He purchased an Automatic 
Molding Machine, with a mold to produce four parts at each stroke, at 
approximately the same price he would have paid for the 50-cavity mold 
recommended for conventional molding. He now molds parts as actually 
needed, carries next to no inventory; can change markings, lettering or 
design of parts economically. Cost per piece for material, power, heat 
and direct labor, he reports as approximately one-tenth that of the 
delivered price for moldings if made in the conventional manner. 


You cannot afford to overlook the savings offered by Automatic Molding. 
Let us make cost studies for you. Simply send samples and state quanti- 
ties required per year. We'll make typical studies, without cost, without 
obligation. Write for new catalog and complete information about 
Automatic Molding. 


F. J. STOKES MACHINE COMPANY 


5996 Tabor Road Olney, P. O. Philadelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, 
Detroit, Boston . . . Pacific Coast Rep., L. H. Butcher Co., Inc. 











SEE COMPLETELY AUTO. 
MATIC MOLDING DEMON- 
STRATED, AT THE CHEMICAL 
EXPOSITION, GRAND CEN- 
TRAL PALACE, NEW YORK, 
December 4-9, Booth 215-216. 
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This instantaneous recycling unit is 
playing a vital part in the electrical 
industry today. Many timing effects 
are’possible’with this ingenious device 
by different circuit combinations. The 
Agastat offers a delay interval ranging 
from a fraction of a second to several 
minutes. Its construction is perma- 
nent! Its dependability is unfailing! 
Positive snap action con- 
tacts, the Adgastat is not 
affected by dust, temper- 
ature, humidity or voltage 
fluctuations. | Available 
for either AC or DC cur- 
rent. Write today for bul- oO eL a LS 
letin N-4; no obligation. 


TMG 
ACCUMULATOR CO. 


ELECTRICAL DIVISION 
EVAN: aia NEW JERSEY 












































ELECTRONIC OSCILLATOR 


(Continued from p. 64) 


The cabinet and sub-cabinet are entirely of welded 
construction. The edges are broken on large radius 
brakes and the corners are welded after having been 
formed to shape. This method of manufacture was 
adopted instead of stamping because of its flexibility 
and because of the limited production lots on models 
serving the electro-medical field. A welded channel base 
in conjunction with the radii makes the cabinet struc- 
ture very rigid in itself. Ready access to the interior 
of the machine for installing a tube or servicing is 
secured by merely using two screws to hold a detach- 
able back. 

A safety feature well worth the extra effort is pro- 
vided by bringing the supply cable in through a port 
in the back in conjunction with slide springs so that 
the back cannot be removed without first disconnecting 
the supply cable. 

A screened ventilator is located on the upper rear 
radius of the top panel. This, together with the screen 
in the bottom of the unit and the one on the top of 
the sub-cabinet, provides adequate ventilation for all- 
day use of the machine. There are four depressions 
on the top of the sub-cabinet at the corners into which 
fit the rubber bumpers on the unit. These insure the 
proper location of the unit cabinet on the sub-cabinet 
and the matching of the trim strips. The rubber 
bumpers are high enough to allow adequate ventila- 
tion when the unit is set on a flat solid top table. 

The control, switch, and meter, are mounted on en- 
graved and filled molded plates. While engraving is 
more costly than other commercially available forms of 
marking, it makes up for this expense by its singularly 
luxurious appearance and by permitting the presentation 
of individualized plates to the doctor. 

Mounted on the left is the main switch which turns 
the unit on and off. Incorporated with this switch is 
a “patient pull-off cord.” The patient can pull this 
and turn the machine off should the treatment become 
uncomfortable. In this way a patient can be treated 
with absolute safety without constant attendance. 

On the right of the top panel is a single control 
allowing a continuous wide adjustment of power over 
all treatment conditions and modalities to be encoun- 
tered in practice. This control scale is marked in 
arbitrary units from 0 to 10 over a 180 degree arc. 
When the power control is set at zero, no energy will 
be delivered to the patient circuit. While this is com- 
mon and to be expected in other forms of apparatus, 
it is exceptional for short wave diathermy machines. 

The slant of the plastic molding for the meter pro- 
vides a functional mounting as well as a distinctive one 
in allowing full vision of the meter from a sitting posi- 
tion in front of the machine. The meter has a dual 
function. Normally it acts as a relative indicator 
of output power given to the patient during treatment: 
and when the push button on the plate just to the right 
of the meter is pressed, the meter indicates the fila- 
ment voltage impressed on the tubes. 

Proper voltage, indicated by a marked division on 
the meter scale, can be maintained on the filaments by 
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SUGGESTION 


You may not make electric cranes, but if you manu- 





facture anything that gets hot or is used in hot places, 
you might avoid using heatproof wire by employing a 
crew of fan-swinging aerialists. Or . .. you might 
think it simpler and more sensible to forget the heat 
and wire lasting performance and permanence into 
your product with Rockbestos heat resisting wires, 
cables and cords. 

Many manufacturers of products ranging from 
curling irons to cranes and radios to rheostats have 
standardized on Rockbestos asbestos insulated wires 
for long-range service and economy. Tests and serv- 
ice records have convinced them that they are 
resistant to heat and moisture, won’t dry out and 
become brittle, won’t bloom or rot under the destruc- 
tive action of oil, grease or corrosive fumes and won’t 
burn because they are positively fireproof. 








New York Buffalo 
Pittsburgh St. Louis 





Los Angeles 
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Cleveland Detroit 
San Francisco 


"ROCK RESTO Semmens auld p 





The manufacture of heat resisting wires is our 


specialty. One of our standard constructions may 
give you more dependable operation than the wire 
. if not we’ll be glad to start 
our research department working for you. Write to 
Rockbestos Products Corporation, 745 Nicoll St., 
New Haven, Conn., or phone the nearest sales office 
listed below. 


you are now using. . 
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Portland, Ore. Seattle 





























































Smooth Bore .. . 
High Dielectric 


Strength 


’< VARNISHED 
TUBING 


You can slip wire through Dieflex 
Varnished Tubing without dan- 
ger of catching, because of its 
treated smooth bore. It is easy 
to telescope, too. In tight places, 
the thin walls will save you 
space. Yet, this tubing has a 
high dielectric strength. 





HAS GOOD 
DIELECTRIC 


Dieflex tubing is slow burning 
and cannot be ignited by a sol- 
dering iron. It remains flexible in 
cold weather, retains its shape, 
and does not fray or flatten when 
cut. Available in over 25 sizes. 


For less exacting applications, 
use Dieflex Saturated Sleeving. 
These sleevings have a smooth 
bore, thin wall, fast color, and 
many other desirable qualities. 
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Insulating Materials 


ie 


A FOR SAMPLES 
2 ae 
Insulation Manufacturers Corporation : 
565 W. Washington Blvd., Chicago : 
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INSULATION 
MANUFACTURERS CORPORATION 


BT eS GT ek 1105 Leader Building 
Chicago, Illinois Cleveland, Ohio 


DETROIT ¢ MILWAUKEE © MINNEAPOLIS © PEORIA 


SPECIALISTS IN ELECTRICAL INSULATION 


means of a compensator switch. This switch, located 
at the lower left side of the unit, selects taps co 

nected to the primary of the transformer and will cover 
a range of supply line voltages from 105 to 125 volts. 
Normally the meter reads zero with no energy being 
delivered to the patient. 
marked from O to 50 in arbitrary units. 


It has a wide scale range 
While these 
units are not exactly electrical or heat units, they are, 
nevertheless, very closely proportional to electrical out 
put in watts. The resultant wide range deflection of 
the needle provides a reliable guide for the doctor in 
the reproduction and accurate setting of the desired 
treatment level. Again, while this is commonplace in 
types of apparatus other than short wave diathermy, 
it is unusual in this field. 

Immediately to the left of the meter is a pilot jewel 
illuminated from underneath by a standard 3cp. 6-8 
volt automobile bulb. Long life of this bulb is insured 
by operating it on 5 volts. The socket is mounted in 
a friction clamp for facilitating replacement of the bulb 
when necessary. 

The outlet terminals are moulded of black low-loss 
phenolic plastic with connecting terminals inserted from 
the rear. The low-loss moulding material prevents 
these panels from overheating when the high frequency 
voltage is impressed across the terminals. Inserting 
the terminal bushing in the moulding from the rear 
gives protection even when a finger is put directly into 
the front of the terminal. The cable and drum ap- 
plicators are connected to each of the upper terminals 
in each engraved plate. The middle terminals are used 
for surgery. The lower ones on each plate are used 
for pad or cuff applicators. 

The simplicity of these terminal outlet panels is a 
signal advance in short wave diathermy. The general 
practice has been to provide a multiplicity of terminals 
in order to obtain the proper treatment power over a 
wide range of applications. This proved to be con- 
fusing at times to the technician as to which combina- 
tion of terminals to choose for some specific treatment 
condition. The cable terminals are larger than the pad 
or surgery terminals, primarily so the operator cannot 
make the mistake of plugging the cable into the pad 
terminals or vice versa. All terminals have adequate 
spring pressure for good electrical contact and to pre- 
vent the plugs from being inadvertently withdrawn or 
working loose during treatment. 





FUNCTIONAL PRODUCT DESIGN 


(Continued from p. 51) 


faced with the problem of how to mount the compres- 
sor and motor on top of the tank. Obviously, if we 
followed current practice and arranged the compressor 
and motor side by side in a straight line, such an assem- 
bly would hang over the tank. Therefore, this idea 
was automatically discarded because it would look awk- 
ward and defeat our objective of good exterior design 
This left us with two alternatives. First, mount the 
motor over the compressor; or second, mount the com 
pressor over the motor. We decided to do the latter 
because this arrangement would, we found, decreas: 
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ly the past, dies of corporations and notary seals 
were generally made either as screw machine prod- 


ucts or hot forgings. 


A nationally known seal manufacturer, desirous 
of obtaining die blanks in quantity, more eco- 
nomically, came to Scovill. As the part required 
was simple in design and symmetrical in shape, 
Scovill suggested cold pressings of aluminum, as 


these permitted substantial savings. 


In use, the necessary letters and design are stamp- 
ed into the aluminum die blank by steel punches, 
thus forming the female or top die. The male die 
is produced by pouring a soft metal alloy over 
the aluminum female die. 

For satisfactory die making, the aluminum die 
blanks must be carefully controlled, both as to 


hardness and yield strength. Grinell hardness of 
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the part is kept at approximately 110, but any 
lower hardness down to about 37 could be sup- 


plied if required. 


This is another example of where a customer ef- 
fected savings on the production of metal parts, 
due to Scovill’s metal-working knowledge and 
the extent and variety of its facilities. It might be 
well to remember that Scovill works in steel, cop- 
per, brass, nickel silver, aluminum and other base 
metals, and is now helping many a leading man- 
ufacturer with metal part problems. Scovill may 


be able to help you, too. — May we try? 


SCOVILL 


MANUFACTURING COMPANY 
65 MILL STREET, WATERBURY, CONNECTICUT 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Chicago, Detroit, Cincinnati, 
IN CANADA: 334 King Street, East, Toronto, Ontario 


san Francisco, Los Angeles. 





NOVEMBER 1939 




































For Complete 
Satisfaction . . . 


Manufacturers specify T R & S 






Rivets wherever quality in produc- 





tion is a factor and standards of 








fit for stress and strain are rig- 








idly maintained. Such production 





charts call for rivets of uniform 

















preciseness. We have solved the 
riveting problems 


of America's 


an 


qe 
Many At Inquiries leading industrial 


models invited 











available with 

in single samplesof CONCEerns. 
stroke and work you 

multiple wish to do 

drive 


TUBULAR RIVET & STUD CO. 


World’s Foremost Producers of Rivets 
WOLLASTON MASSACHUSETTS 


78 












over-all height and it permitted mounting the com- 
pressor outside of the cabinet where it can be more 
efficiently cooled. Then, too, this arrangement cuts 
down the size of the cabinet necessary. 

So, the exterior of the Quincy air compressor itself 
was completely re-designed along modern lines in order 
that it would become a part of the entire cabinet model 
and not detract from the over-all appearance when it 
was mounted on top of the cabinet. Incidentally, in 
the re-design our industrial designer recommended 
deepening and lengthening the radiation fins on the 
cylinder and cylinder head in order to achieve a dis- 
tinctive, clean-cut appearance. At the same time he 
pointed out that this would increase our radiation area 
12 per cent. Consequently the cooling system was 
improved and compressor efficiency increased. This is 
mentioned particularly because it demonstrates the val- 
uable contributions that can often be made by working 
with a good industrial designer outside one’s own 
organization. 

Patented “loadless starting,” developed by our engi- 
neers, is also a feature which adds greatly to the effi- 
ciency of this new compressor. Explained simply, this 
is a device enclosed within the crankcase which com- 
pletely unloads the compressor whenever it stops and 
keeps the compressor unloaded until the motor reaches 
full speed on the restart. This guards against burned 
out motors and belts and makes possible the elimina- 
tion of noisy check valves. 

Constant level oiling in the compressor provides, at 
all times, the proper amount of lubrication needed. A 
constant level of oil is maintained in the trough where 
connecting rods dip—even if oil in the crankcase drops 
below normal. Lightweight semi-steel pistons of auto- 
motive type are carefully selected for uniform wall 
thickness, equal weight and correct balance. 


EMPHASIS ON QUIET OPERATION 


USHIONED valves and valve seats provide quieter 

operation. They operate with a low lift. Valves 
are made of non-breakable valve steel and have large 
areas. Each can easily be removed for inspection with- 
out disturbing the other. Lighter weight connecting 
rods of special alloy provide great strength. They re- 
quire less power, eliminate vibration and increase oper- 
ating efficiency. Copper tubing is used for the majority 
of connections between compressor, tank and pressure 
switch. Its use reduces the possibility for leaks to a 
minimum, and also simplifies assembly through minimi- 
zation of required pipe joints. 

The entire cabinet is smartly finished in durable, 
easy-to-clean, white enamel with chrome trimmings. 
All corners are rounded. The control group panel is 
located at the left side of the compressor. The side 
panels of the cabinet are removable. This, together 
with the location of the various parts of the mechanism, 
makes all parts of the compressor accessible. For ex 
ample, when a panel is removed it is possible to make 
a regulation A. S. M. E. tank test without taking the 
tank out of the cabinet. The attractive appearance 
which was finally developed came, as you can see, fron 
functional as well as artistic application, although th« 
latter was achieved to a marked degree. 
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\ ELECTRIC HEATING UNITS 


Dependability in an electrically heated 
product is the factor vital to its 
success. Put this factor into your 
product, with Chromalox units. 


Will these units improve your 
product? Will they add performance 
qualities? Will they increase sale- 
ability? Check with Wiegand en- 
gineers, specialists in electric heat, 
who have materially aided in improv- 
ing many electrically heated appli- 
ances and products, and may add 
value to yours. 


Chromalox units are made in types and 
capacities for all heating applications 
up to 1000 deg. F. The 64-page 
Chromalox Book describes them, and 
how to select and apply them. Mail 
the coupon with your business letterhead. 


———_  —_— —§ Ft | | |S ||| 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
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MINIMIZE FRICTION 


(Continued from p. 44) 
will only serve to increase friction. A similar rule may 
be said to hold for choosing the right consistency of 
grease. The use of oil or grease in quantities beyond 
that necessary to establish a proper lubricating film 
will only lead to increased friction and should be 
avoided. 

In some cases, the bearing material itself, when of 
sufficiently porous construction, may be impregnated 
with lubricant. Either oil or graphite may be used as 
the impregnant or in some cases the graphite is inserted 
as plugs or strips to provide part of the bearing surface. 

Some protection is thus afforded against bearing 
failure under reasonable operating conditions due to pos- 
sible interruption in the maintenance of proper lubrica- 
tion. In the case of graphited bearings, the added ad- 
vantage of high temperature operation (up to 600 deg. 
F.) is obtainable without risk of scoring the journal. 

Speed of movement between two surfaces is another 
element to be considered in any friction analysis. Not 
only will the coefficient of friction be different for these 
surfaces in motion as compared with their being at rest, 
but increase in velocity will cause a further change if 
there is lubrication present. Usually this coefficient of 
friction will decrease as the velocity becomes greater up 
to a certain point and then if the velocity continues to 
rise the frictional coefficient will start to increase. 

Thus, at high velocities there may be a sufficient in- 
crease in friction to bring about a considerable rise in 
temperature of bearings and lubricant. This in turn 
may lead to serious trouble if not anticipated and 
planned. The oil or grease used as a lubricant may not 
be able to withstand the high heat and its effectiveness 
severely impaired. This would lead to more friction 
and still greater heat, with bearing failure resulting. 

External friction may occasionally play an import- 
ant part in product design. By external friction is 
meant that resulting from moving contact between some 
surface of the product with an external surface. To 
cite an obvious example, a flat iron bed plate should 
have a smooth mirror-like finish on its working side in 
order that movement over the fabric being ironed will 
be free and even. To cite another example, a fan is 
designed with blades that produce a maximum flow of 
air with lowest frictional loss. Or a totally enclosed 
motor with a rotor operating at high speed in a con- 
fined space may produce a windage friction that is 
excessive. Some features of “streamline” design may 
be necessary to reduce this. 

In an electric mixer, care must be taken in design- 
ing the bowl and mixing paddles to provide for the 
maximum of effective mixing of material with a mini- 
mum of frictional waste heat. Even such a simple 
matter as casters of the right size and material on a 
washing machine to contribute to ease of movement 
may considerably add to user satisfaction. 

Which brings us to the last point to be considered, 
that of frictional resistance to manual manipulation. It 
is difficult to say just how much friction is permissible 
when it acts in opposition to manual effort. In the 
days of wheelbarrows, hand cranked automobiles and 
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The record of 20 million operations without 
interruption, speaks well indeed for this A.C. 
mercury-to-mercury break relay. Only one 
moving part practically guarantees maintenance- 
free operation at all times in any position 
within 45 degrees of vertical. Also availabie 
with housing at slight additional cost. Write 
today for bulletin ‘A’ with full information 
and data. 
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Pioneer Molders 
come gale 


Electrical 
Titel Rae a, 


SERVICE 


Covering complete line of COLD MOLDED 
| high heat resisting insulation 


UREAS 


CELLULOSE ACETATE 


American Insulator 
Corporation 


New Freedom, Pa. 





STOP PRODUCT 


BREAK- 
DOWNS 


LEFT: Type MPi-S, is 
a complete unit ready 
for switchboard assem- 
bly. $5.00 list. 


BELOW: Type MPi-M 
is mounted on a bake- 
lite base, with con- 
venient terminals for 
— wires. $6.00 
ist. 





H-B ELECTRIC/COMPANY . Inc. 


ELECTRICAL DEVICES 


Philadelphia, Penna. 





hand wringers considerable frictional resistance was en 
countered and expected. Today we have motor car 
that can be steered with the touch of a finger, wringer 

that are operated with the flip of a button—everywher 
the people are becoming accustomed to ease of move 

ment. But there is still room for improvement. How 
many washing machines today can be moved about with 
the touch of a finger? 

There is another case, however, where not the mini- 
mum but the right amount of frictional resistance must 
be provided. For knobs or dials which are turned 
to exact settings some frictional resistance must be pro- 
vided to prevent hunting or over-shooting. The more 
sensitive the manipulation, the more exact must be the 
determination of the amount of opposing friction needed. 

Thus, at all points in and around the product where 
motion occurs, the optimum amount of friction must be 
evaluated and planned for if maximum efficiency and 
customer satisfaction is to result. 





LIMIT SWITCHES 


(Continued from p. 66) 


of contacts and closes another. Returning the lever 
to the upright position restores the original circuits. 
Moving the lever in the opposite direction opens the 
other closed circuit and closes the other open circuit. 
The cam rotates approximately 23 degrees to open the 
normally closed contacts, and approximately 60 degrees 
to close the normally open contacts, when starting from 
its normal position. This switch operates on 550 volts 
or less, ac. or de., and is furnished in either a cast iron 
or aluminum housing. 


RAVELING nut limit switches are used principally 
to guard against overtravel of the moving equip- 
ment or failure of the operator to stop between certain 
limits. These switches employ a rotating shaft which 
is geared directly to the machine. This shaft is thread- 
ed and has a nut, or crosshead, mounted on it which 
moves along the shaft as the shaft turns, and is used as 
a cam to operate electrical contacts. 

In one design, the traveling nut supports a bridge 
plate carrying trip devices. The switch units are 
mounted in the cast iron case with screws which slide 
in T-slots, permitting rough adjustment of the units 
in any position of the driving screw length. Slots pro- 
vided in the bridge plate allow precise setting of the 
trip devices. Two double-pole switch units are regu- 
larly supplied with one pole normally open and the 
other normally closed. As many as 16 units may be 
provided where required. The contacts are designed 
to operate through a trigger arrangement which holds 
them firmly in position until released by the trip de- 
vice. Where two switch units are provided, adjust- 
ment may be made between limits of from 4 to 60 
turns of the threaded shaft. Maximum adjustment up 
to 160 turns is possible. 

These switches operate on 600 volts or less, ac. or 
de. and are supplied in either weather-proof or water- 
tight cases. Two conduit openings are provided. 

Another type of traveling nut limit switch has its 
contacts mounted on supporting rods. These contacts 
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, and Specialists in HIGH VOLTAGE 


EACH year, Acme produces immense quantities of 
high voltage transformer and ignition coils. The 
secondaries contain thousands of turns of wire often 
as small as .0028”, deliver tremendous voltages. The 
insulation must be right, and is—due to experienced 
operators, special Acme-formula waxes and varnishes, 
thorough impregnation, and the most rigid inspec- 
tion. Naturally such a set-up guarantees the very 
finest low voltage coils. May we estimate on your needs? 
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STREAMLINE FLATIRONS 
and all other High Heat Appliances with 


Y-26 
HIGH HEAT MICA INSULATION 


Y-26 is Compact—a thin, flat, light weight, highly efficient insula- 
tion which permits modern streamline design and eliminates the 
need for heavy, bulky construction so necessary with other types 
of insulation. 

Moderate first cost, plus ease in wiring and assembling make Y-26 
the most economical as well as the most practical modern insu- 
lation. 

Convincing proof of these statements with test sheets up to 
31 x 34 inches will be sent on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
| 





WALTHAM, MASSACHUSETTS 


VICTOR| 


RYT S: “ VTL: 


MOTORS 


SHADED POLE... 
. »- Induction Type 


Victor offers an outstanding line 














MODEL M41 of quality-built motors of frac- 
tional power ranging from 
1/200 to 1/10 H. P. Ideal for 
such applications as fans, blow- 
ers, animated displays, timing 
devices, etc. Years of successful 
motor building — equipped to 
solve difficult engineering prob- 
lems. Write for literature today! 








MODEL M35 


Manufacturers’ Representatives: 
A few territories not yet assigned. 
If interested, write us at once. 


VICTOR ELECTRIC PRODUCTS, INC. 


3047 Robertson Avenue Cincinnati, Ohio 















are of the quick-break type and are operated by means 
of a bronze nut which travels on the threaded shaft. 
Practically any number of switch units can be mounted 
at each end of the limit switch. Four supporting rods 
are provided so that the units can be staggered, thereby 
enabling the operating points to be set close together. 
Each switch unit consists of a bracket which carries the 
movable contact arm, a cam at its lower end and two 
brass, stationary contacts mounted on a moulded plastic 
base. Movement of the traveling nut is transmitted en- 
tirely through rollers. 

Rotating cam limit switches are adaptable to eccentric 
drives making one revolution, or a part of one revolu- 
tion, for a complete cycle, and are designed for direct 
connection to the driving shaft of a machine. In these 
switches, a number of electrical contacts are operated 
by cams mounted on the switch shaft. One type em- 
ploys a square shaft with the ends turned down for 
bearings. Mounted on the shaft are duplicate moulded 
plastic cams with spacers of the same material between 
them. Each cam has an annular ring of symmetrically 
spaced holes for the mounting of hardened steel butter- 
fly cams. These cams are held in place by through 
bolts and may be adjusted as required. The contact 
fingers are mounted on a moulded plastic terminal board 
which is bolted at each end to the cast iron housing. 

Another design makes use of a number of moulded 
cams, each one of which is assembled on the shaft be- 
tween two large steel washers. Adjacent sets of cams 
and washers are separated by steel tube spacers and 
the complete assembly is held between a fixed collar 
at one end of the shaft and a heavy helical spring com- 
pressed by a large slotted clamp nut at the other end. 
Each cam may be adjusted individually without dis- 
turbing the other settings. Contacts are mounted on 
two moulded plastic terminal boards which are bolted 
to two lugs cast integral with the end frames of the 
steel housing. Each contact consists of a pivoted arm 

which is fitted at one 
end with a movable 
contact bar normally 


FIGURE 10 


IMIT switches for special appli- 

tions. (A) Precision limit 
switch suitable where electrical 
contact must be made on a plunger 
movement of 0.001 in. or less. 
Utilizes interchangeable-type, 
leef-spring, snap switch.  (B) 
Shipper-rod actuated, two-circuit 
limit switch employing silver 

alloy, double-break contacts. 
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Designed by Stokes 
Designed for Selling! 


In this radio cabinet we've approached the 
problem from the angle that smart, modern 
design leads to greater sales—and also with an 
eye to economical large scale production. 
There may be a clue here to the solution of 
your own problem. Let's get together! 


: “STOKES esses co 


Gen'l Offices: 330 WEBSTER ST. TRENTON, N. J. - - Plants: TRENTON, N. J. and WELLAND, ONT. 


MOLDERS OF ALL PLASTICS—Including Hard Rubber—SINCE 1897 


#4 4 Send for new free 
CERROMATRIX Manual 


HIS new 36-page Manual, just 

off the press, is packed with 
valuable information regarding the 
applications of CERROMATRIX, the 
low-temperature-melting alloy that 
expands slightly on 
solidifying. Explains 
many ways of saving 
money in metal-work- 
ing operations 














Send for your free 
Manual today. 


CERRO DE PASCO 
COPPER CORPORATION 


44 WALL STREET, NEW YORK, N.Y. 


BRITISH ASSOCIATES: Mining & Chemical 
Products Ltd., London, England 


CANADIAN REPRESENTATIVES: Dominion 
. Merchants Ltd., Montreal, Canada 
SS SG SG GG ee ee ee oe 


Cerro de Pasco Copper Corporation 
Dept. T, 44 Wall Street, New York, N. Y. 


Please send me a new free CERROMATRIX Manual. 


BEAD CHAIN* 


Strong and non-kinkable, BEAD CHAIN* 
is unusually effective for many suspension 
uses in the electrical field, as for example, 
with the Bryant Electric lighting fixture 
illustrated here. 





ESTaBLisHeED 19!* 


Oe 

NAME — ——— THE— — 
Our 25 years’ experience is at your service for 
developing new assemblies for your products. 


THE BEAD CHAIN MANUFACTURING CO. STREET 
L ad *Reg. U.S. Pat. Of. 16 Mt. Grove St., Bridgeport, Conn. a ee 
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An Unusual Service! 


Motors Designed for Your Own Requirements. 




































This is a motor driven brake. Its satisfactory operation depends 
on a motor designed mechanically and electrically to do the 
job right. 


It is just another example of successful “ESCO” motor appli- 
cations. 


SEND US YOUR PROBLEM. WE CAN HELP YOU. 


| ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


CULLMAN 
SPROCKETS 


Over 45,000 

Sprockets in Stock 
for Roller, Block 
and Silent 
Chains 





















Double Roller 
Chain Sprocket Drive 


Write for Sprocket Book 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. | 
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held against the stationary contact by a compression 
spring. A steel roller is attached to the other end of 
the arm. When the cams engage these rollers, they 
open the contacts, thereby assuring positive action. 
Some types of rotating cam limit switches are fur- 
nished with from two to six circuits. Others may be 
supplied with as many as fourteen circuits. Operating 
voltages range from 600 volts or less, ac or de. 
Geared type limit switches are used on machine tools 
and in other apparatus where magnetic controllers are 
employed. In one type of switch, a steel worm on the 
drive shaft turns a die-cast gear which carries two cams. 
These cams are mounted on opposite sides of the gear 
and operate two normally closed contacts, one at each 
extreme of travel. A one-eighth turn of the drive shaft 
gives a one-sixteenth inch opening of the contacts. Ad- 
justments can be made to allow these contacts to open 
at any position in from 5 to 30 turns of the drive shaft. 


EED limit switches are a recent development and are 

used on machines where the control of an intermit- 
tent feed or indexing function must be adjustable and 
consistent in operation. On machines such as planers, 
plate planers and roll grinders, these switches serve to 
advance the tool or wheel a precise predetermined 
amount with each stroke. They provide for feed set- 
tings in 200 equal steps from minimum to maximum. 
For example, where the maximum feed is one inch, 
these switches may provide settings in increments from 
a minimum of 0.005 in. to a maximum of 1.0 in. With 
a smaller or larger maximum feed, correspondingly 
smaller or larger increments per setting are attained. 

Control of the feed mechanism of a planer by one of 
these switches will serve to illustrate its operation. A 
gear at the end of the switch shaft is connected to the 
planer feed motor pinion. When the planer head is to 
feed out, this gear, through a small magnetic clutch, 
drives a long pinion which in turn operates a “feed- 
out” limit pinion. This pinion, which advances on a 
stationary right hand screw, has a helix-cut hub which, 
at the end of the pinion’s travel, engages a similar hub 
on another pinion which slightly turns a large gear. A 
pin on this gear breaks the contact on a switch which 
opens the feed motor control circuit. The feed motor 
is then stopped instantly by dynamic braking. At the 
same time, a reset gear has stored up energy in a re- 
set spring. When the magnetic clutch lets go, the 
spring and gear bring the system back to its initial 
position. 

Feed-in of the planer head takes place in a similar 
manner. In this instance, the long pinion drives a 
“feed-in” limit pinion. This pinion, which advances on 
a stationary left hand screw, also has a helix-cut hub 
which, at the end of the pinion’s travel, engages a simi- 
lar hub on another pinion. This pinion acts through 
an idler to turn the large gear which then operates the 
switch to open the motor control circuit. As before, 
the reset gear stores energy in the spring and returns 
the system to its initial position. 

To vary the feed, an index plate is disengaged from 
a lock plate by means of a knurled knob. Any one of 
200 indentations in the index plate may be selected in 
the range from maximum to minimum feed. Turning 
the knob causes the switch block to rotate and engage 
the pin in the large gear. This gear in turn rotates 
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Sales) «6 Heres why you get 
WIRE FORMS TRONG, — Joints 


IL-FOS m= EASY-FLO. 





Ce ed oe 


. . « in any material, any quantity; skillfully 
developed and made, to produce exactly the 
result desired in your design or production job. 


THEY PENETRATE 
THE ENTIRE JOINT AREA 


Send in your Spring, Stamping, and Wire 
Form problems. Your inquiry will bring 
genuine cooperation and real assistance. 





M. D. HUBBARD. Pres. P. M. HUBBARD J. A. HUBBARD. Secv. 





M.D.Hubbard Spring Company § 


691 CENTRAL AVE., PONTIAC, MICH. H-L1C 





eat ee 
INTO METAL SURFACES 


T’S the combination of low brazing temperatures, 
free-flowing action and diffusion into metal surfaces 
that makes SIL-FOS and EASY-FLO joints so strong and 
tough. 


SIL-FOS, flowing at 1300° F, and EASY-FLO at 1175° 
F, penetrate instantly to every part of a joint and “dig 
in’? to make bonds as strong as the metals themselves. 


It’s the silver in SIL-FOS and EASY-FLO that gives 
them their free-flowing qualities and ability to penetrate 
and bond so thoroughly. 


5 At i T C }4 T O ? & J The low working temperatures add to their brazing 


speed and economy by savings in time and gases—and 


MOULDED PARTS they also guard against damage to physical properties. 














If you have \ SIL-FOS and EASY-FLO are improving quality and 
a job for Give your'products the advantage of K & cutting costs for manufacturers all over the country. If 
THIOKOL J “straight line’ production. It's the short- you join metals—ferrous or non-ferrous—find out what 
eaten wall est distance, in time and costs, between they will do for you. Write—today—for BULLETINS 
} > C 
| equipped to idea and finished piece, through design, BEES, Dead Oe 
mould it. mould-making and moulding in the one | 





EET SAC 


82 Fulton St., New York,N.Y. 





Agents in Principal Cities 
1204 Seils St., Trenton, N. J. ” : 
New York Office, PEnn 6-0346 Phila. Office, HANcock 0972 In Canada: HANDY & HARMAN of Canada, ltd., Toronte 
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Here’s Where 
Good Steel Sheets 





RE your dies still sharp, accurate, and clean-punching 
after a tough day on the punch press? 

If not, if they have to be reground or renewed at too- 
frequent intervals, it is probable that the answer is in the 
steel sheets. 

Not so long ago we told an electrical manufacturer this, 
and he scoffed at the idea. “Besides,” he said, “our specifica- 
tions call for a high-silicon steel, and everybody knows that 
means tough punching.” But his curiosity was aroused, and 
he ordered a sample shipment of U-S-S Electrical Sheets, 
of the right grade and gage. 

With the new sheets, die life immediately jumped up 50 
per cent. Laminations came out of the press cleaner, free 
from burrs, saving time on stacking and gaging. And elec- 
trical tests on cores produced with these sheets showed more 
consistent electrical characteristics. 

When it’s a question of electrical steel sheets, call the man 
from Carnegie-IIlinois. He can promise no miracles, but of 
this you can be sure: The man from Carnegie-Illinois will not 
rest satisfied until every problem connected with silicon-steel has 
been solved to your best advantage. 


ELECTRICAL STEEL SHEETS 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 





Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Products Company, New York, Export Distributors 


UNITED STATES 





| the normally stationary left-hand and right-hand screws. 
These screws cause the “feed-out” and “feed-in” pin- 
ions to travel for greater or less opening according to 
whether the knob is turned in a clockwise or counter- 
clockwise direction. Once the switch is set, it is ready 
for feed in either direction without further adjustment. 

The choice of a proper limit switch for a specific 
application is determined by a number of factors. For 
example, the speed at which the machine is to trip the 
operating lever is often a deciding factor in the choice 
of contacts. Slow acting contacts involve a simpler 

| mechanism and in many cases can be used with com- 
| plete satisfaction. If the operating mechanism is tripped 
at an unusually slow speed, however, the switch con- 
tacts may not break positively and burning will result. 
Also, the contactor controlled by the limit switch may 
have a tendency to chatter. Under these conditions, a 
snap-action limit switch, which trips instantly once the 
operating lever has traveled the required distance, should 
be used. 

Where a two-circuit limit switch is to be used, in 
which one pair of contacts are opened and another pair 
closed, the amount of drift in the mechanism under con- 
trol may be the deciding factor in the choice of con- 
tacts. If a slow-acting limit switch is used on a ma- 
chine where the drift is slight, opening one pair of 
contacts may stop the machine before the second pair 
has been closed. This is especially probable with heavy 
friction loads which tend to stop the machine quickly 
when the power is removed. Here again, a quick-acting 
limit switch should be used so that once the mechanism 
has tripped, the switch action will be completed. 

On lever operated switches, the length of the lever 
arm and the number of degrees it must be turned to 
actuate the contacts are often important considerations. 
A hatchway limit switch, for example, is generally suit- 
able for use only where the cam which strikes it is 
closely guided, as the movement for operating the switch 
is small, and not much overtravel is permissible. 

On traveling nut limit switches, the length of the 
shaft and the gearing between the machine and the 

| limit switch determine the accuracy of the switch. For 
| example, when the switch is geared directly to the ma- 
| chine shaft, the total travel of the nut takes place in the 
| same number of turns as required for full travel of the 
machine. With a short shaft, an accurate setting will 
| be difficult to obtain because a small movement of the 
| nut represents a considerable movement of the machine. 
| With a long shaft, the nut will move a greater distance 
for the same movement of the machine and a more 
accurate setting can be secured. 

Other factors involved in the proper choice of a 
| limit switch include the mounting space available, the 
| number of contact openings per minute, the atmospheric 

conditions encountered, the amount of wiring space 
available and the ease of adjustment. 

Among the organizations active in the field of limit 
switches and controls and including those which co- 
operated in the gathering of data and illustrations for 

| this discussion are: Allen-Bradley, Allied Control, 
3arber-Colman, C. J. Anderson, Clark Controller, 
Cutler-Hammer, Electric Controller & Mfg., General 
| Electric, Hart Mfg., Micro Switch, National Acme, 
| Shaw-Box Crane & Hoist, Ward Leonard Electric, 
| and Westinghouse Electric & Mfg. 
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SPIRAL GEARS like these can “‘go haywire in a 
hurry"’ if they are not ‘right’... .Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 


Made to order only No stock No catalog 


ear Specialties 


f 


WORMS 
| RATCHETS 


SEGMENTS 








Engineers, manufacturers and designers are spec- 
ifying this all-rag fibre material for all vital serv- 
ice-giving parts more than ever before. Brandy- 
wine fibre cuts your production costs amazingly 
and gives many extra years of efficient service. 
Whatever your particular requirement—a tapped, 
drilled, threaded or formed part—specify Brandy- 
wine. The quantity may be one hundred or one 
million or you may fabricate your own parts.... 
Brandywine fibre will give unconditionally satis- 
factory results. Samples and quotations on 
request. Brandywine Fibre Products Company; 
1402 Walnut St., Wilmington, Delaware. 


FIBRE 


Alert buyers intent on procuring better fastening 
devices at a saving are discovering that PRO- 
GRESSIVE screws and headed parts — formed 
accurately and economically by the cold upset 
process—are a considerable factor in keeping 
production costs down and profits up. You will 
find it worth while to submit your problems to 
PROGRESSIVE experts who specialize in made 
to order items requiring special heads, threads 
or finishes. Address your inquiry to: 
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BATTERY CHARGING is one of the 
many Applications of the.... 
Il. T. & T. SELENIUM RECTIFIER 


Because of its compact small size . . . its ability to operate 
with high efficiency throughout an exceptionally wide 
temperature range . . . its practically unlimited life... 
its negligible back-leak . . . the fact that it requires no 
. the I. T. & T. Selenium Rectifier is 


admirably suited to battery charging. 


maintenance . 


By making use of the rectifying action of Metallic Selen- 
ium, the I. T. & T. Selenium Rectifier combines all rectify- 
ing essentials in one sturdy plate. These plates of proper 
size and number can be assembled to meet any specific 
requirement, thus permitting wide general-purpose appli- 
cation as a rectifier for high or low currents and for high 


or low voltages. 


Complete information on the characteristics, performance 
and application of I. T. & T. Selenium Rectifiers is avail- 
able in bulletin form. We shall be glad to send you a copy 
upon request to our Engineering Department. 





RECTIFIER 










INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 


137 Varick Street, New York, N. Y. 





Whats Going On- 





1940 PROJECTS DISCUSSED AT NEMA MEETING 


One of the outstanding events of the annual meeting of the 
National Electrical Manufacturers Association held in Chicago, 
October 22-28, was the policies division meeting at which con- 


| sideration was given to the proposed program for 1940 with its 


activities, services and 67 projects and corresponding project 
cost budget. Other highlights included a report by the G. M. 
Basford Company on an industrial electrification study made 
under the direct supervision of the Nema industrial electrifica- 
tion committee, and a session of the export committee, which 
was open to all representatives of member companies, for the 
discussion of the effect of war on electrical exporting problems. 


/METAL CONGRESS IN CHICAGO 


Drawing a record attendance due to the keen interest in metal 


| problems at present, the 2lst National Metal Congress and 


Exposition was held in Chicago, October 23-27, under the 
auspices of the American Society for Metals. Latest develop- 
ments in metallurgical methods, materials, equipment and prod- 
ucts were displayed by over 200 exhibitors utilizing some 25 
per cent more space than the last time the show was held in 
Chicago. Cooperating in the congress besides the American 
Society for Metals were the Iron and Steel Division and the 
Institute of Metals Division of the American Institute of Min- 
ing and Metallurgical Engineers, the American Welding So- 
ciety and the Wire Association. 


FREQUENCY MODULATION SYSTEM EXPANDS 


| License has been granted by the Federal Communications Com- 


mission to Stromberg-Carlson for the construction of a new 
frequency modulation transmitting station in Rochester, N. Y. 
to operate experimentally on 1 kw. of power. Upon completion 
programs originating from station WHAM will be broadcast 
on the frequency modulation band and will afford this area 
an opportunity to experience Major Armstrong’s “staticless” 
radio reception. Outstanding advantages of this wide-swing 
frequency modulation system in addition to freedom from 
static are freedom from crosstalk and really high fidelity re- 
production. (ELECTRICAL MANUFACTURING, September 1939, 
p. 96.) Stromberg-Carlson engineers, working with Major 
Armstrong, have designed a complete line of receivers for 
frequency modulation operation. 

Applications requesting permits to build frequency modulation 
radio transmitters have been received by the Federal Com- 





MEETINGS AHEAD 


Nov. 3-4. National Motion and Time Study 
Clinic. Sponsored by Industrial Management Society. 
Chicago, Ill. W. F. Entorf, 205 W. Wacker Drive, 
Chicago, IIl. 

Nov. 13-15. Institute of Radio Engineers. Fall 
meeting, Rochester, N. Y. Harold P. Westman, 330 W. 
42nd St., New York, N. Y. 

Dec. 4-8. American Society of Mechanical En- 
gineers. Annual meeting, Philadelphia, Pa. C. E. 
Davies, 29 W. 39th St., New York, N. Y. 

Dec. 4-9. Seventeenth Exposition of Chemical 
Industries. New York, N. Y. Charles F. Roth, Grand 
Central Palace, New York, N. Y. 
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PLATINUM-SILVER-§PALLADIUM 


CONTACTS 


ONTACT 


ral 


AN D MATERIALS 


\ X TE ean supply you with whatever 
you may need in contacts or con- 
tact materials and you may always 

sure of the unvarying purity and uni- 

oe of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
and it has the positive working qualities 
that assure consistant performance. We 
shall always be glad to discuss your con- 
tact requirements with you. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, 
GOLD AND SILVER 


113 Astor Street, Newark, N. J. 


BOOTHS THREE FOURTEEN - THREE FIFTEEN 
GRAND CENTRAL PALACE. NEW YORK 
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individual requirements. ODEL 327-A—One of Triplett's 








F ; y 22 case styles—Precision Electrical 
MA TL PE mute Measuring Instruments—Round, 
Square, Fan, Twin Cases—2", 3”, 
4,5 ,ene 7. 


iia cli har lite Miah 
ically, for many exact- 
ing buyers. Send us your 
inquiries; no obligation. 


AKRON PORCELAIN CO. 
Akron, Ohio 


In Triplett's complete line are instru- 
ments for every electrical measuring, 
indicating or control purpose. 


* D.C. Instruments are the D’Arson- 
val type with an extra light moving 
coil; time-proven magnets with pole 
pieces aligned to permanent precision 
accuracy; trussed metal bar bridges. 


* A.C. Instruments are the movable 
double iron repulsion type; with 
interchangeable coils. 


* Dynamometer type instruments— 
a new line with developments assuring 
extreme accuracy and ruggedness. 
Wattmeters, voltmeters or ammeters. 


*% Instrument relays—standard or 
special designs for electrified control 
purposes. 


* Instruments for special industrial 
applications—pyrometers, differential 
relays, directional locators, and a host 
of others. 


All have two genuine sapphire jewel 
bearings and every refinement marking 
the most approved instrument building 
practice. 


Write for Catalog! Section 3111 Harmon Avenue 


THE TRIPLETT ELECTRICAL INS RUMENT C0. 
Bluffton, Ohio - 
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25 and 50 
Watt Types 


RHEOSTAT RATINGS THAT 
MAKE SENSE 


Operating temperatures are reduced al- 
most 50% by the unique all-metal con- 
struction of the new IRC 25- and 50-Watt 
Rheostats. In other words, these units 
have a temperature rise of only 140 degrees C. 
at their full rated load and only 160 
degrees C. at 25% rotation. They are eco- 
nomical, light in weight, saving of space, 
and constructed for the utmost in durabil- 
ity. Features include a flat clockspring 
positive connection between rotor 
arm and center terminal. Design 

is such that units are un- 
excelled for tandem use. 


LL 


IRC Type W 
2 Watts 


MINOR CHANGES-A MAJOR 
IMPROVEMENT 


Welded terminations, special alloy con- 
tactor, spiral spring connector to rotor 
arm, plus IRC precision manufacture 
throughout result in new standards of 
durability, accuracy and ruggedness. Life 
tests on these new 2-watt IRC potentiome- 
ters prove their outstanding practicability 
and economy for those more exacting ap- 
plications calling for high quality units at 
a moderate price. 












CATALOGS gladly sent on request. Engineer- 
ing samples supplied to your specifications. 


INTERNATIONAL RESISTANCE CO. 
405 North Broad St., Philadelphia, Pa. 


’ 
\ 


munications Commission from the Zenith Radio Corporatio: 
which is seeking to build a transmitter in Chicago for experi 
mental use, from radio station WOR which is planning t 
construct a transmitter in New York City, and from Joh: 
Sheppard 3rd, operator of the Yankee Network, Inc. of New 
England, for the establishment of a transmitting station it 
Alpine, N. J. and another in northern New Hampshire. 

With the revision of its radio patent agreement, General 
Electric has announced that it is now licensed to manufacture 
and sell as standard equipment transmitters and receivers, in- 
cluding tubes, for television and frequency modulation as well 
as for standard broadcast. Also available will be complete 
studio and control room equipment. 


ENERGY OUTPUT RISES SHARPLY 


Establishing a new high record in the history of the industry, 
production of electricity by the electric light and power in- 
dustry for the week ended October 14 reached 2,494,630,000 
kw.-hr. compared with 2,465,230,000 kw.-hr. in the preceding 
week and 2,182,751,000 kw.-hr. in the corresponding week of 
1938, gains of 1.1 and 14.3 per cent. According to figures 
released by the Edison Electric Institute, total output in the 
four weeks ended October 14 amounted to 9,878,437,000 kw.- 
hr., an advance of 14.4 per cent over the 8,630,560,000 kw.-hr. 
in the comparable 1938 period. 


CHEMICAL SHOW SET FOR DEC. 4-9 


Nearly 300 exhibitors representing over 40 industries have 
engaged space to date for the Seventeenth Exposition of Chem- 
ical Industries to be held at Grand Central Palace, New York, 
December 4-9. Chemicals, chemical raw materials, and fabri- 
cated materials for use in many industrial operations will be 
featured in terms of their manufacture and use, applications 
ranging from refrigeration to the drying of cable splices. In 
addition there will be displays devoted to metals and alloys; 
also to the new synthetic plastics and their applications. Other 
classifications of the exposition will include packages, con- 
tainers and packaging machinery; instruments of precision cov- 
ering the latest types of temperature and pressure measuring 
devices; laboratory equipment and supplies; materials of con- 
struction, etc. 


NEW PLANTS, EXPANSIONS 


Reed Unit-Fans, Inc., ventilating fan manufacturers, will 
occupy a new factory at 501 No. St. Patrick Street, New 
Orleans, after January 1. 

Martin Electric Company has moved into its new plant 
located at Outer Drive, Detroit. Space vacated at the former 
Piquette Avenue plant has been taken over by Progressive 
Welder Company. 

Eagle Plastics Corporation, a compression molding com- 
pany, has been formed at 135 Walton Street, Brooklyn, N. Y., 
and will be headed by E. R. Heckman, executive vice president 
and general manager. 


A. S. T. M. APPROVES NEW STANDARDS 


At a recent meeting of the committee on standards of the 
American Society for Testing Materials action was taken on 
a large number of recommendations from the standing com- 
mittees on materials concerning standards on ferrous and non- 
ferrous metals, rubber and rubber products and metallography 
(grain size). Many new important specifications cover ma- 
terials on which A. S. T. M. had not previously issued any 
standardized requirements, such as spring wire. 


G.E. MARKS 50 YEARS OF METER MANUFACTURE 


Commemorating the golden jubilee of meter manufacturing 
at the West Lynn plant of General Electric, a celebration took 
place on October 4 which included open house at the G-E 
plant, the unveiling of a bronze tablet, a parade and a golden 


jubilee dinner. Highlight of the day was the presentation of 
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These self-starting hysteresis shaded-pole syn- 


‘"SMOOTH!*’ 


MOOTH, indeed, is the manufacture of these brass 
shafts, used to carry a supply of perforated trade tokens, 
which are slipped on and off over spring-actuated steel 
balls. These balls, with their tiny springs, are let into recesses 
and then sealed. A nice assembly, indicative of the many 
phases of ‘‘Peck Service."’ If you have a job that requires 
special, skilled attention, this service will interest you. 


SEND FOR CATALOG 
of Peck Springs and Screw Machine Parts, together with 
useful technical data. Please write on your letterhead. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 








chronous motors are built for commercial 
voltages and frequencies in diversified speeds 
from 3 R.P.S. to 1 R.H.P. Write for details. 
Haydon Mfg. Co., Inc., Forestville, Conn. 
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NEW PRINTED 
MATTER, 
CATALOGS, 
PUBLICATIONS STE 


On any question of design, engineering 
On pa es 25 -26 or application, put it up to skilled STAR 
& CERAMIC ENGINEERS who offer 

more than ordinary experience in meet- 

ing a wide diversity of customer require- 

Extensive list of up-to-the-minute = 


: : a 
publications. Handy convenient co 


card to facilitate prompt handling. PORCEL OMPANY 
41 MUIRHEAD AVE, TRENTON, N. J. 
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EWPORT 
ELECTRICAL 
SHEETS 3" 


GALVAN CaLVANIZED 





One of the outstanding charac- 4 s - 
teristics of Newport Electrical 4a 
Sheets is their superior workabil- 
ity—their ease of fabrication. 
They punch cleanly; are always true to gauge; alike 
in finish and uniform in physical and electrical prop- 
erties. The result of these Newport qualities is 
assured high performance in any product of which 
Newport Electrical Sheets become a part . . . per- 
formance that reflects itself to your profitable advan- 
tage. 
Newport Products—Hot Rolled Sheets@Cold Rolled 
Sheets@Newport Electrical Sheets@GOHI Pure lron- 
Copper Alloy Sheets—Globe Brand Galvanized Steel 
Sheets@GOHI Enameling Iron Sheets@KCB Copper 


Steel Sheets@Newport Long Terne Sheets@Newport 
Galvannealed and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


Andrews Products in Carbon and Alloy Steel: Blooms @ Forging Billets @ 









94 








Re-rolling Billets @ Slabs @ Universal Mill Plates @ Sheet Bars. 





, the 20 millionth watthour meter to Alex Dow, president c 


Detroit Edison Company, who in 1898 was chairman of th 


| original meter committee of the Association of Edison Illumi 


nating Companies. Although there have been refinements i: 
the construction and arrangement of its parts, the working 
method of this meter is the same as when Professor Elihu 
Thomson developed it in 1889. 


APPLIANCE SALES SOAR UPWARD 


Air Conditioning. Value of orders booked for air con- 
ditioning systems and equipment as released by the Depart- 
ment of Commerce totaled $4,517,504 in August compared with 
$4,437,665 in July and $3,079,247 in August 1938, up 46.7 per 
cent. The 1939 eight months’ total was $34,809,595 against 
$27,729,518 in 1938, a gain of 25.5 per cent. 

Mechanical Stokers. Sales for the month of August 
amounted to 15,058 as compared with 9,525 for July and 12,859 
last August, increases of 58 and 17.1 per cent respectively. 
For the first eight months this year, according to the Depart- 
ment of Commerce, sales totaled 51,263 against 45,412, a gain 
of 12.8 per cent. 

Oil Burners. Shipments for August reached 24,660 in 
August in comparison with 17,337 for July and 15,373 in Aug- 
ust 1938, respective gains of 42.2 and 60.4 per cent. Statistics 
from the Department of Commerce show that 111,635 burners 
were shipped from January through August this year, 56.3 per 
cent above the 71,405 units in the same period last year. 

Refrigerators. Domestic household units sold during Aug- 
ust amounted to 88,108, 43.6 per cent below the 152,726 in 
July and 1.5 per cent over the August 1938 figure of 86,729. 
Total domestic sales for the first eight months of 1939 were 
1,556,624, according to the National Electrical Manufacturers 
Association, compared with 1,027,236, a gain of 51.5 per cent. 

Washing Machines. Shipments in August totaled 132,297 
compared to 104,817 in July and 129,163 in August 1938, in- 
creases of 26.2 and 2.4 per cent. Eight months’ shipments 
totaled 971,174, an increase of 30.3 per cent over the January- 
August period of 1938 when 745,080 were shipped according 
to the American Washer and Ironer Manufacturers Associa- 
tion. 

Ironers. August shipments were 11,386 against 7,741 in 
July, up 47 per cent, and slightly below the 11,977 shipments 
in August 1938. In the first eight months this year shipments 
aggregated 71,654 against 71,309 in the like 1938 period. 

Vacuum Cleaners. August sales were 96,601 units, an 
increase of 25.9 per cent over the July figure of 76,689 and an 
advance of 6.6 per cent over 90,557 reported for August 1938. 
Sales this year to the end of August totaled 879,543 compared 
to 838,395 in the first eight months of 1938, according to the 
Vacuum Cleaner Manufacturers Association, 4.8 per cent ahead. 


LOVELY HEADS MACHINE TOOL BUILDERS 


John E. Lovely, vice president 
of Jones & Lamson Machine 
Company, has been elected to 
the presidency of the National 
Machine Tool Builders Asso- 
ciation for the coming year. 
Other officers elected were: 
first vice president, Frederick 
V. Geier, president of Cincin- 
nati Milling Machine Company ; 
second vice president, Clifford 
S. Stilwell, executive vice pres- 
ident of Warner & Swasey 
Company; and treasurer, Wen- 
dell E. Whipp, president of Monarch Machine Tool Company. 





MACHINE TOOL INDEX DELAYED 


Recent conditions in the machine tool industry have emphasized 
the difficulty of determining what may be regarded at this 
time as firm orders for the purpose of the industry’s index of 
new business. In view of this the National Machine Tool 
Builders’ Association is preparing a revised index that may 
more nearly reflect the activity within the industry. The new 
data may be available within a month or two. 
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A 
BABY 


POWER PLANT 


BUILT FOR YEARS OF SERVICE 





SCORES OF USES such as driving fans, movie projectors, and 
other light home appliances; powering toys, motion displays, 
switches and control systems—these and many other applications 
have proved the lasting dependability of the Alliance Model 


MS Motor, illustrated above. 


The MS Motor is unidirectional, 


or counter-clockwise rotation. 


available for either clockwise 


It may be wound for voltages 


from 24 to 250 at frequencies of 40, 50, or 60 cycles, with 
power outputs ranging from 1/250 to 1/800 H.P. consistent with 
duty cycle requirements. Finest materials and precision manu- 


facturing assure long life and freedom from breakdowns. Excep- 


tionally low priced. 


Write or wire for sample and complete information. 


ALLIANCE MFG. CO., Dept. H, Alliance, Ohio 
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Hundreds of Thousands of 
Heavy - Duty Installations 


You’re sure of long, continuous, 
trouble-free service when you put 
Ohmite Resistance Units ‘‘on 
the job”’. Their time-proved per- 
formance in countless heavy- 
du'c:y applications the world over 
guarantees unbeatable depend- 
ability. Ohmite Vitreous Enam- 
eled Rheostats, Wire-Wound 
Resistors, and New High-Current 
Tap Switches promptly available 
in stock or special models to 
meet your exact needs. 


Write Now for Catalog 17. 


OHMITE Manufacturing Company. 
4805 Flournoy St., Chicago, U.S. A. 


AO bas 


RHEOSTATS « RESISTORS 


* TAP SWITCHES 
































© For 50 years, we have specialized in the manufacture and application 
of these devices. May we apply our experience to your problems? 
fe Automatic Electric Sales Company, 1033 W. Van Buren 

t., Chicago. 


RCE Nil eon 


Makers of Telephone and Signaling Apparatus 
Electrical Engineers, Designers & Consultants 


BUILT IN 43 DIFFERENT SIZES 
1/50 to 10 H.P. 
Speeds from .008 to 1140 R.P.M. 


Built complete by one organization— 
No divided responsibility 
















































The diversity of sizes, speeds and’types of motors of 
Janette motorized and motorless speed reducers, 
enables you to select the reducer that exactly meets 
your individual requirements. 


Janette reducers are designed, built, tested and 
quaranteed, as compact units by one organization. 
There is no divided responsibility for their successful 
operation. 


Exceptionally simplified price and data bulletins are 
available. May we send you a copy? 





Rotary Converters—Generators—Motors—Motor-Generators 


Janette Manufacturing 


556-558 West Monroe Street Chicago, Il. U.S.A 






























































Le spesded up by using 
SCOTCH ELECTRICAL TAPE 


(PRESSURE SENSITIVE SEALS WITHOUT MOISTENING) 










RE ae 


FAN MOTOR 
In this one-twentieth 


horsepower motor 
Scotch Electrical / 


ape is used to 
hold the coil to- 
gether during as- 
sembly, to anchor 
leads and to act 

as insulation. 





S 


only five mils 
makes it possible 
leave the tape in 
“place — doing away 
with the necessity of 
removal. 


3 ‘ 
\" eis in U.S.A. by 
MINNE 
SAINT PAUL MINNESOTA 
i “The Desire To Serve The Ability To Produce — 


dre tare ot tng S. Patent Now 1779588, eset. NOSSO sare, 109578, 1004! 1954805. 256880 Re Now HAPAZ 194 
Canadian Manufacturcrs an3 Distributors, CANADIAN-DUREX ABRASIVES, LTD., 154 Peart St., Te 


Mia 5% 
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Dept. EM1039 
sample card showing SCOTCH 


Set en ee ween ence = 0+ EME ~ 2033 OE wee een nner eee ee een rene nweeeeescecagenenesnsesese 









A MINING & MFG. CO. 











MOTOR, CONDENSER | 
& COIL CONSTRUCTION | 






G. E. CONSOLIDATES APPLIANCE ACTIVITIES 


Transfer of the specialty appliance division of the Genera 
Electric Company from Cleveland to Bridgeport has completed 
the move begun four years ago to assemble at one place thx 
activities of the company devoted to the larger appliances and 
those centering about the design, manufacture and sale of such 
products as home laundry equipment, heating devices, electric 
clocks, fans, vacuum cleaners and other appliances. According 
to Mr. H. L. Andrews, vice president, this move does not in 
any way affect the present manufacturing arrangements and 
these products will continue to be produced in the same 
factories as previously. 

In connection with this transfer, a new appliance and mer- 
chandise institute is being constructed near the main entrance 
to the Bridgeport plant which will serve as an educational 
center for home service activities. 


A. |. E. E. GATHERS FOR DISTRICT MEETING 


Members of the middle eastern district of the American Insti- 
tute of Electrical Engineers met in Scranton, Pa., recently 
for a three-day meeting and student branch convention. Not- 
able among the papers presented at the technical sessions were 
“The Application of Class B Insulation to Auxiliary-Type 
Dec. Motors in Severe-Duty Service’ by F. A. Compton, Jr., 
General Electric Company; “Adjustable Speed Ac. Motors” by 
H. M. Edmunds, Crocker-Wheeler Electric Mfg. Company; 
and “Theory and Design of Nema Resistors for Motor Start- 
ing and Speed Control” by G. C. Armstrong of Westinghouse 
Electric & Mfg. Company. 


WESTINGHOUSE MAY ENTER AVIATION FIELD 


Announcement has been made by A. W. Robertson, chairman 
of Westinghouse Electric & Mfg. Co., that the company has 
been considering a more active participation in the manufac- 
ture of electrical parts and equipment for the aviation industry. 
He added, however, that plans were still indefinite. 

Mr. Robertson declared that the company’s business is con- 
siderably better now than last year, or any year since the 
beginning of the depression, except for a brief spurt in 1937, 
due to sound, steady recovery in the country’s economy. 


ABOUT PEOPLE YOU KNOW— 


F. A. Faron, manager of the New Haven office since 1936, 
and E. G. Dudley of the industrial department, New York 
district, of the General Electric Company have been named 
assistant managers of the industrial department of the New 
York district. 

W. H. Bohlke has been appointed director of test equip- 
ment and service merchandising for the RCA Manufacturing 
Company. Connected with the service division of the com- 
pany for the past 11 years, his first position being as a field 
engineer assigned to special radio problems, he has been most 
active in the development of radio and television servicing 
methods. 

Charles McDonough, advertising manager of the Com- 
bustion Engineering Company and previously vice president 
of the National Industrial Advertisers Association, has been 
elected president of that organization. 

John M. Walter has been named chief engineer of the 
G. A. Gray Company. He has been connected with the com- 
pany for 14 years, beginning in the engineering department 
and serving successively as development engineer and assistant 
chief engineer. 

W. D. Sizer has been appointed executive engineer in charge 
of all engineering activities at the Harrison plant of Worth- 
ington Pump & Machinery Corporation. 

Vladimir Karapetoff retired recently as professor of elec- 
trical engineering at the college of engineering, Cornell Uni- 
versity, and has been made professor emeritus by the board 
of trustees. 

Joseph E. Otis, Jr., president of Stewart-Warner Cor- 
poration for the past six years, has resigned to assume the 
presidency of the Dodge Mfg. Corporation, Mishawaka, Ind. 
Mr. Otis takes over the place left vacant last spring by the 
death of G. C. Miller. 
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This beautiful Wesix electric water heater is 
automatically controlled by the reliable Wesix patented 
Econo-Miser thermostat, in which Chace High-Temperature 
Thermostatic Bimetal is used exclusively as the actuating 
element. If your product calls for automatic action at 
set temperatures, then you too will find Chace Bimetals 
dependable — always. Let Chace engineers help you. 


W. M. CHACE CoO. 


1608 Beard Avenue - - + Detroit Mich. 








AERP VED): 
SOLENOIDS 


Manufacturers in a great many fields are daily 
finding new uses for Davis-Made Solenoids in 
the products they are making. You, too, can 
use them to advantage. Davis-Made Solenoids 
are of highest quality, dependable in operation 
and their low unit cost is a definite factor in 
Coils, kickers, magnets, elec- maintaining lower production costs. Made to 
tro magnetic windings of all s . 

kinds to your requirements, Your specifications. Send sketch for sample 
Send for free catalog. and quotations. 















COILS FOR EVERY ELECTRICAL PURPOSE 









PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 

Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 
pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 


WALTHAM WATCH CO 
WALTHAM, MASS. 
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DEAN W.DAVIS & CO.,INC. 
541 W. FULTON ST. CHICAGO, ILL. 





, Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


SERIO: New York. N_Y 35 E Wacker Dr A Oh arta 10) ai 


















@ Your lubrication prob- 
lems, whether large or 
small, will find the correct 
answer in the Gits Line. 
If your requirements are 
of special nature, send us 
your specifications. 

















































































































A monthly reader reference facility 


advertised 


cover. 


ADAPTERS, Plug 
| C. D. Wood Elec. Co., Inc., 826 Broadway, New York 
i. Es 


N. 
ALLOYS, Aluminum 
Aluminum Co. of America, 
Pa. 


ALLOYS, Bronze 
Bunting Brass & Bronze 
Scovill Mfg. Co., 65 Mill, 


ALLOYS, Copper 


American Brass Co., Waterbury, Conn 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 
St., Midland, Mich. ‘‘Dowmetal.”’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., Dept. T, 44 Wall, New 
York, N. Y. ‘‘Cerromatrix,’’ ‘‘Cerrobase.’’ “‘Cerrobend 


ALLOYS, Nickel 


International Nickel Co., 


2179 Gulf Bldg., Pittsburgh, 


Co., Toledo, O 
Waterbury, Conn 


1660 E. Main 


Inc., 67 Wall, New York, N. Y 





% 

+ ELECTRICAL AND 

os < * 
* ACID PROOF Cements % 
* The Choice of All Industry * 
+ Melting Compounds — Air Drying + 
* Quick Setting — Insulating ? 
% Let us estimate on your requirements + 
z Send unassembled parts. * 


*  SAUEREISEN CEMENTS CO. * 


+ Makers of Insa-Lute % 
: Pittsburgh, (15) Penna. * 
Oefesteseteotesteatententeofeofeoteeteofeatententestetestesteateatestestece 





Insulate bare wire with LAVOLAIN ball and 


socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown 4 size. 


THE STAR PORCELAIN CO. 
41 Muithead Ave. TRENTON, N. J. 


CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 








The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 


the materials, electrical and mechanical 
in ELECTRICAL MANUFACTURING. Also consult 
tising pages, turning to advertisers’ index two pages removed from back 
Always use the latest issue since content is corrected each month. 


MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT ~ FINISHES 





giving a complete alphabetical list of 
parts, equipment and finishes as 
adver- 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit. Mich. 


ALLOYS, Zinc 


New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 
Pa 


AMMETERS. 


2179 Gulf Bldg., Pittsburgh, 


See Instruments 


ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 


ARMORED CABLE, Strip 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

John A. Roebling’s Sons Co., Trenton, N. J. 

ATTENUATORS. See Resistors, Radio 


Control. 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn 

Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, 
Pa “Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 


Bearings Co. of America, 519 Harrisburg Ave., Lan 
caster, Pa. 

Fafnir Bearing Co., New Britain, Conn 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 

New Departure, Division General Motors Sales Corp., 


Bristol. Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S K F Industries, Inc., Front & Erie Ave., Philadelphia, 
Pa. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 
sunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section 3-49, *lastics 
Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 


Dept., 


BEARINGS & BUSHINGS, Non-Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ue = **Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 


BERYLLIUM COPPER. 
lium. 


See Copper Beryl- 


BLADES, Fan. 
Fan. 


See Wheels, Blower and 


BLOWER WHEELS. 
and Fan. 


See Wheels, Blower 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 
more, Ill. 


1008 Park Ave., Syca- 


BOLTS, NUTS AND SCREWS 


American Screw Co., Providence, R. I. 






Blake Johnson Co., Waterville, Conn 
Progressive Mfg. Co., Torrington, Conn 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
BOLTS, Stove 

American Screw Co., Providence, R. I. 

Blake & Johnson Co., Waterville, Conn. 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio. 


National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 








Pheoll Manufacturing Company, Chicago, Illinois. 
Russell Bardsall & Ward Bolt & Nut Co., Port Cheste 
ne 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof Lock Washer Co., Chicago, Illinois. 
BOXES AND CARTONS 

Gaylord Container Corp., St. Louis, Mo. 

Hinde & Dauch Paper Co., 3907 Decatur, Sandusky, 0 


BRASS, BRONZE AND COPPER 
American Brass Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O. 


BRONZE SHEETS. 
Copper. 


BRUSH SEATERS. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 


Conn. 


See Brass, Bronze and 
See Seaters. 
52nd Ave., Cicero 


Ill. 
General Electric Co., Schenectady, N. Y. 


Morganite Brush Co., Inc., Long Island City, N. Y. 


Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land, 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


BUSHINGS, Bronze. 
ings, Bronze. 


BUSHINGS, Ceramic. 


BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. 


CABLE, Asbestos Insulated 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York 
is we 

General Elec. Co., Section Y¥-8195, Appliance 
Merchandise Dept.. Bridgeport, Conn. ‘‘Deltabeston.’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conn 
‘Rockbestos A. V. C.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York, 
N. 

General Elec Co., Dept. 6A-201, Schenectady, N. Y. 
““Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 742 Nicoll, New Haven, Conn 
“*Rockbestos All-Asbestos,’’ ‘‘Rockbestos A. V. C.”’ 

John A. Roebling’s Sons Co., Trenton, N. J 


See Bearings & Bush- 


See Ceramics. 


Bear- 


See Porcelain. 


and 


CABLE, Microphone, Speaker & Battery 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Cable Corp., 420 Lexington Ave., New York, 
we We 
Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 


Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 
CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 
CANDLES, Fixture. 
ized Fibre. 


CAPACITORS. 


CASTINGS, Aluminum. 
Aluminum Co. of America, 2179 Gulf Bldg., 


Pa. 


CASTINGS, Die 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


American Brass Co., Waterbury, Conn. 


See Tubing, Vulcan- 


See Condensers. 


Pittsburgh, 


Dow Chemical Co., Dowmetal Division, 1660 E. Main, 
Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy). 


CASTINGS, Magnesium Allo 


, 
Dow Chemical Co., Dowmetal Division, 1660 E. Main, 


Midland, Mich. ‘‘Dowmetal.’’ 
CASTINGS, Monel, Pure Nickel, Nickel 
Alloyed 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. 


Syca- 


Sauereisen Cement Co., Pittsburgh, (15) Pa. 


CEMENT, Liquid Porcelain 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 
CERAMICS. Bushings, Washers, 
Shapes. (See also Porcelain.) 
American Lava Corp., Chattanooga, Tenn. 


Special 
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@ Lavite insulation possesses great mechanical strength and 
earings high dielectric value, yet is extremely resistant to high heat. 
e re If you want extruded tubes and rods, plain or threaded, or any 
— pressed shape—write today for samples and quotations. Let 
ae us show you that we “know how'’—there is no obligation. 
liary.) 
ct D. M. STEWARD MFG. CO 
r, Mass 
New York a s * ” 
fance and Main Office & Works: Chattanooga, Tenn. 
a ie New York Cleveland New England 


145 Varick St. Se Ave. 179 Melrose Avenue 


. A. Tompkins Kirby Co. Needham, Mass. 
= ane te Angeles, 4116 Avalon Blvd, C yy wh PR O pene) oe T s 
ig., Cleve 549 W. Randolph St. Electrical Manufacturers Supply.Co. f a ; a sy ¥iI a ers | 


Now Tork EISLER ELECTRIC CORP. © 547 39th ST. ¢ UNION CITY. N. J. 
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ag RELAY atLOWER COST: MERCOID CONTROLS 
attery 


dg., Cleve- 
diary.) 
2ort Huron, 


Designed to automatically regulate 





. =. electrically operated equipment in 
ati a # r L A Y S coeaaliamaaaioe a accordance with changes in he 
ere Designed especially for use where small secede a a ate a ge oped oe es dpe y: * y 
ied. See MIDGET RELAYS will give long, trouble-free service. Precision-built of the te l or mec h 2B a movemen t 


best relay steel, they offer maximum dependability at minimum cost. Write 
for special bulletins today! 


Toe POTTER & BRUMFIELD ™;,,” 


PRINCETON, INDIANA 
Midget Relays. Semi-Sensitive Relays. Small Power Relays. Process Timers. 
Pine. Special Timers. 


They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 











































Pittsburgh, WELL KNOWN MERCOID SWITCH 
1 e Mate ZG Available in different 
_— v \ BODINE has a types. These mercury 
oe Mam, Speed Reducer Mofor contact switches are not 
. we affected by dust, dirt or 
1, Nickel To drive your machine: corrosion. There is no 
York, N.Y open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
. Mercoid switches are recommended wherever 
— dependable service is an essential requirement. 
New York, Send for Complete Catalog No. 100ME, containing complete information 
Ps THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS | 
| SU Ce ae Cres Please send Catalog No. 100ME. | 
* ale Nye CL eee od 
s, Special Name 
VL ADEaeyyaatcar CeO MePssT Re My TORS Mm TTT COTO Bite 
Address 
CTURING NOVEMBER 1939 




























































































Louthan Mfg. Co., East Liverpool, O 
Sauereisen Cement Co., Pittsburgh, (15) Pa. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Socket 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CIRCUIT BREAKERS 

Allen-Bradley Co., 1319 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Heinemann Elec. Co., 99 Plum, Trenton, N. J. ‘‘Re- 
Cirk-it.’’ 

Roller Smith Co., Bethlehem, Pa 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 

Littelfuse, Inc., 48 Lincoln Ave., Chicago, Ill 

Patton MacGuyer C 17 Virginia Ave., Providence, 
R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 





9 
ri 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
rurbo.’’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
tivd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 








N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ . c ; 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 
CLUTCHES 


Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Driers and Impregnators. See Ovens, Industrial 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction See Coils. 
Resistance. See Units and Elements 
Winders and Spreaders. See Winding Machines, Coil 





Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


|| Write for bulletins 


MAGNATROL VALVE 
| CORPORATION 
|| 56 Beekman St., New York 
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MAGNET 
SOLENOID 


Electrical Coil Winding Co. Est. 
2731 Saunders St., Camden, N. J. 1924 











THE ONLY COMPLETE LINE 
OF INTERCOMMUNICATION 


oe 





Send Forg Catalogue 


REGAL AMPLIFIER MFG. CORP. 
14-16 W. 17th ST., NEW YORK 
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COILS 

Acme Wire Co., New Haven, Conn. 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


ectricoil Co., Inc., 6 Varick, New York, N. Y. 

eral Electric C Schenectady, N. Y. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

John A. Roebling’s Sons Co., Trenton, N. J. 





COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
wood Linze Co., St. Louis, Mo 

ll-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
lainfield, N. J 

1 El > Co., Schenectady, N. Y. 

Inc., P. R., Indianapolis, Ind. 
Bayonne, N. J. 








CONDENSERS, Fixed 

Acme Wire Co., New Haven, Conn. 

Aerovox Corp., New Bedford, Conn. 

Cornell-Dubilier Elec. Corp., 1008 Hamilton Blvd., 
S. Plainfield, N. J 

Electric Co., Schenectady, N. Y. 

y & Co., In P. R., Indianapolis, Ind. 

Mfg. Corp., Bayonne, N. J. 








CONNECTORS, Rubber 
Lord Mfg. Co., Erie, Pa. 


CONNECTORS, Wire 

Dante Ele Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., °2300 Wabansia Ave., Chicago, Il. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 






Me te Brush Co., Inc., Long Island City, N. Y. 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Cx 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 





CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G., 1731 Belmont Ave., 
Chicago, Til 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio 


CONTROLS AND VALVES, Temperature 
See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
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CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 
American Brass Co., Waterbury, Conn. 


COPPER, Oxygen-Free High Conductivity 
The Scomet Engineering Co., 420 Lexington Ave., New 
York, N. Y. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheets (Electro-Deposition) 
American Brass Co., Dept. D5, Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
3oston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. 
General Cable Corp., 420 Lexington Ave., New York, 
Ir ¥ 


General Electric Co., Section Q-94010, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 716 Main, Holyoke, Mass. 





Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 

Rockbestos Products Corp., 742 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

John A. Roebling’s Sons Co., Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4806 W. Flournoy, Chicago, Ill. 
Rockbestos Products Corp., 742 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
Richardson Co., Melrose Park (Chicago), Ill. 
Torrington Mfg. Co., Torrington, Conn. 


en Molder. See Bezels & Crys- 
tals. 


CUPS, Oil and Grease 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


DIALS 
Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 


DIALS, Thermostat 
Germanow-Simon Machine Co., 438 St. Paul, Rochester, 
fi ee 


DIE-CASTINGS. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 

Richardson Co., Melrose Park (Chicago), Tl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DRAFTING ROOM SUPPLIES 
Keuffel & Esser Co., Hoboken, N. J. 


DRIVE SCREWS. See Screws, Self- 
Tapping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary). 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRODES, Welding 
General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ENAMELS. See Finishes. 
ENGINES, Diesel 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 


See Castings, Die. 


EQUIPMENT, Chemical and Special Pro- 
cess 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT 
American Felt Co., Inc., 315 Fourth Ave., New York, 
ae 


Felters Co., Inc., 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago. 
Til. 


FILTERS, Radio Interference 
Aerovox Corp., New Bedford, Mass. 


FERRULES 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 


no 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
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When Traveling Via Pullman 


your comfort is assured, for each Pullman 
room accommodation is equipped with an individual Temperature Control 
Unit, which insures correct functioning of the cooling and heating equip- 
ment. The Individual Temperature Control Unit is a product of the Vapor 
Car Heating Company, 1600 So. Kilbourn Ave., Chicago, Illinois and to 
insure proper insulation of its electrical parts, to effect economies in 
assembly costs and conserve space, the circuit breaker and base are molded 
of Bakelite by Chicago Molded Products Corporation. 


Another example of good engineering design brought about by the co- 
operation of our Engineering Staff and the manufacturer. Our Engineering 
Department is ready to co-operate with you on your specific problem. 


CHICAGO MOLDED PRODUCTS 


CORPORATION 


1024 North Kolmar Avenue Chicago, Illinois 





For the Electronics 
Equipment 
Manufacturer 


* NEW x 


Safety Terminals, Insu- 
lated Rectifier and 
Thyratron Connectors, 
High Voltage Tube 
Sockets, Iron Core RF 
Chokes, QuartzQ 
Polystyrene Insulation, 
High Frequency Vari- 
able Condensers, Meter 
Type Dials, Cast Alum- 
inum Chassis, etc. 


Catalogue Upon Request AP Vee OUR RA MFG.CO. Inc. 
150 EXCHANGE ST. MALDEN, MASS. 


TIMING with 
Industrial TIMERS 


1 


¥& BRING YOUR PROBLEMS 


for efficiency and simplification of 





* A1 all electric auto- operation INDUSTRIAL TIMER can 
matic timer for every supply automatic SPLIT second accu- 
purpose, type or racy to your timing problems. Timing 
description, such as units for seconds, minutes—hours— 
door openers, step- days—Built to your needs. 
timing for conveyors, - 


multi-speed motor INDUSTRIAL TIMER CORP. 


controls with fixed 
mmm end variable time Manufacturers of special 
=——aae periods, timed se- 
— ——— ° 
Simm Guence operations, 


automatic resetting or 101 EDISON PL., NEWARK, N. J. 
continuous recycling. 


and industrial timers 


NOVEMBER 1939 








NEW MOTOR! 


The most powerful fractional-hp geared-head motors 
ever offered by Barber-Colman! Model YAr, triple- 
shaded-pole induction type, featuring improved speed 
regulation under voltage fluctuations. Three gear re- 
ductions, 80, 54, and 11 r.p.m.; range, .0028-.018 
h.p.; max. torque, 50 Ib. in. Prices and literature on 
request. Please write. 














DIAMOND 
Vulcaned FIBRE 


A tough, practically indestructible, elec- 





trical insulating material, that is readily 
machined, punched, stamped and formed. 


It’s economical too! 





Its standard forms are sheets, rods and 
tubes. We can fabricate these to your speci- 
fications at two completely equipped shops 
— Valparaiso, Indiana and Newark, Dela- 
ware. Our catalog gives complete informa- 
tion on fabrication of fibre so that you can 
do this work yourself in your own shop. 
Ask for catalog DF-5. 


CONTINENTAL - DIAMOND 


FIBRE COMPANY 


NEWARK <> ae Nae is 
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UNDERWRITERS APPROVED MODEL 100 


1 COMPLETE LINE OF 
» PILOT LIGHT 

) ASSEMBLIES FOR 
) ALL APPLICATIONS 


Write for 
een NEW 6-PAGE 
ean Te CATALOGUE 
q CO. OF Ay 
ae on, Sales Agen pa Tes 
As F. EDWIN SCHMITT SALES Co 
134 Liberty Street, New York. N 


v 

4 
oo 
= 
=o 
= 
-_ 
re 
a 


THE ORIGINAL || 
A FAVORITE)| 
FOR 40 YEARS 
é 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 














SIGNAL, 
ate Ne 
INDICATOR 


of highest quality. 
ez e tts up 
to 250. We invite 
inquiries from 
manufacturers. 


J HERZOG ‘<3 
PD EU ae he) 4 


rte Established 1911 
LONG ISLAND CITy NEW YORK 


Our engineering staff will solve your geet tls} 


quicker than a Shout ecutt 


INSTRUMENT LITTELFUSES for met 

1/200 amp. up. HI- VOLT LITTE LFUSES hoe 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT 
AUTO, RADIO and SIGN FUSES; fuses for 


a ieee ena all kinds of instruments, fuse mountings, etc 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE CHICAGO, ILL. 
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FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 


Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 
Cc ontinent al Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
“Vulcoid.’ 


General Electric Co., Section B-49 Plastics Dept., Pitts- 
field, Mass “*Textolite’’ (‘‘Cetec’’ Cold Mold). 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

National Vulcanized’ Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’’ ‘‘Vul-Cot.’’ 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts 
burgh, Pa 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Maas and Waldstein Co., Newark, N. J. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Cable Corp., 420 Lexington Ave., New York, 
i. ee 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FURNACES, Direct-Heat, Electric 


General Electric Co., Schenectady, N. Y 


FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 425 2 Lincoln Ave., Chicago, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (Surge 
Protectors. ) 


GASKETS, Felt 
American Felt Co., Inc., 315 Fourth Ave., New York, 
ma ee 


GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il 


GAUGES, Vacuum 
Stokes Machine Co., F. J 
Philadelphia, Pa 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill 

Perkins Machine & Gear Co., Springfield, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
cinnati, O. 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 

General Electric Co., Section B-29, Plastics Dept., 
Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’’ 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
) Te ¢ “*Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Richardson Co., Melrose Park (Chicago), Il. 

Taylor Fibre Co., Norristown, Pa. 


5996 Tabor Rd., Olney P. O., 


GEAR-MOTORS 
General Electric Co., Schenectady, N. Y. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Fa. 


HARNESSES, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

G M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chics Ill. 

H B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve 
ind, O 





Roller-Smith Co., Bethlehem, Pa 
Simpson Electric Co., 5200 Kinzie, Chicago, Ill 


Triplett Elecl. Instrument Co., 3111 Harmon Ave., Blut. 


ton, O 

Weston Electl. Instrument Corp., 582 Frelinghuysen A 
Newark, N. . 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pi 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Electl. Instrument Co., 10514 Dupont Ave., C 
land, O. 

Roller-Smith Co., Bethlehem, Pa. 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 3111 Harmon Ave., Bluff- 
ton, ° 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo, 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Illuminometer,’’ ‘‘Pin-Jack.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts. 
burgh, Pa. 


INSTRUMENTS, Resistance eritgs 
General Electric Co., Schenectady, N. 

General Radio Co., ‘30 State, achan Mass. 
Roller-Smith Co., Bethlehem, Pa. 


INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 


Composition. See Plastics. : 
Compounds. See Varnish, Insulating; also War and 
Compounds. 


Fibre. See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabric; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


INTER-COMMUNICATING EQUIPMENT 
Regal Amplifier Mfg. Corp., 14-16 W. 17th St., New 
York, N. Y. 


IRONS, Soldering 

General Electric Co., Schenectady, 

Ideal Commutator Dresser Co., i008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, 0 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. s 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago, Ill. 

Kurz-Kasch, Inc., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Mass 


LACQUERS. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Incandescent Lamp Dept., Cleve- 
land, O. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


See Finishes. 


LAVA 


American Lava Corp., Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator , 
“_ Light Co. of America, 134 Liberty, New York, 


p 
Drake Mfg. Co., 1718 W. Hubbard, Chicago, Il. 
General Elec. Vapor Lamp Co., 887 Adams, Hoboken, 


N. J. 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 


LIMIT SWITCHES. 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, III. 

Ilsco Copper Tube & Products, Inc., 5629 Madison 
Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Patton-MacGuyer Co., 17 Virginia Ave., Provi e, 


See Switches, Limit. 


See Screws, 


See Washers, Lock 


ra 


R. I. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


af 


See Screws, 
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Do You Heat Korolac-Korogel ? 


Precision Heat 


Control Compound 












Korolac 
Melters 
16 qt—20 gals. 












Sta-Warm Electric Compound Heaters 
are as modern as today's newest com- 
pounds—for instance, the Koroseal 
compounds, Korolac & Korogel. 


or shape, glass or porcelain lined, to 
suit your temperature specifications. 


Whether you use a newly developed 
compound—or an old established one 
—there is a Sta-Warm Electric Com- 
pound Heater to bring you many 
economies and efficiencies . . . Write 
today for Sta-Warm free engineering 
assistance and data sheets. 


The above heater was designed for 
melting Korolac, the new coating for 
covering plating racks. Its electric 
thermostatic control gives the required 
accurate temperature control... Other 
melters are available in any capacity 









565 N. Chestnut St. 
Ravenna, Ohio 


BETTER INSULATED -* LOWER COST 


SQUARE... RECTANGULAR... 


FOR SMALL TRANSFORM- 
ERS .. REACTORS .. A. C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS .. RE- 
LAYS .. SIGNALS . . BELLS 


. » BUZZERS. 
Patent Pending 


Write for Prices and Samples 


PRECISION PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Round Tubes 


2035 W. CHARLESTON ST. CHICAGO, ILLINOIS 


STURDIER - 








PAYING TOO MUCH 
FOR WIRE STRIPPING? 


You can cut costs with Ideal Wire 
Strippers! Ideal’s production units turn 
out thousands of cleanly stripped wires 
quickly and at low cost. The Most 
Complete Line On The Market! Strippers 
for all types and sizes of insulated wire 
and cable. Hand and foot-operated units 
also available. 


Investigate—The cost-reducing advantages 
of Ideal Wire Strippers! 








| Ask For Free Demonstration 








Electrical Products Division 


IDEAL COMMUTATOR DRESSER COMPANY 
1008 PARK AVENUE SYCAMORE, ILLINOIS 


NOVEMBER 1939 


‘GEARED 


| SPRINGMAKERS 


lo meal 


OF YOUR 


The Wallace Barnes Company . sristot, connecticut | 


DIVISION OF ASSOCIATED SFRING CORPORATION 


FOR MORE THAN THREE QUARTERS OF A CENTURY 








these 
features. . 





Entirely new inor- 
ganic cement coating 
of provably superior 
qualities. 


* 


Units handle several 
hundred percent 
overload. Heated red 
hot, can be plunged 
in cold water without 
cracking, flaking, 
peeling. 


* 


Just as strong me- 
chanically as_ elec- 
trically. Sturdy 
mounting brackets. 


yy 


Adjustable or fixed. 
10 to 200 watts. 1 to 
150,000 ohms. 
* 

Available also in non- 
inductive type for 
high-frequency 
applications. 











* 


= Barnes’ answer to the day’s demand for production and | 


































/ 





NIFORM QUALITY FROM START TO FINISH 


<“QNE SOURCE OF SUPPLY FOR MANY PRODUCTS 


“EFFICIENT PLANNING FOR GREATEST ECONOMY 
Controlled quality from steel to finished part is 


still more production. A modern steel mill owned and | 
operated by Barnes is capable of producing stock for almost 
“any requirement, every day, Large amount are always on 
fiand for quick conversion into the kind of spring you need. 









































Tougher 


POWER RESISTORS 





Again we say, if you’re looking for the 

toughest thing in power resistors, just try 
CLAROSTAT ‘“Greenohms”. These cement- 
coated units have established new standards of 
performance and life. Now found in finest 
assemblies. %* Write for bulletin on power- 
resistor tests. Also general engineering data on 
resistors and controls. Submit your problems. 
Samples cheerfully submitted to responsible 
parties. 


CLAROSTAT MFG. CO., Inc. 
285-7 N. 6th St., Brooklyn, N. Y. 





























































































































MACHINES, Impregnating MOTORS PEGS, Armature 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., (See also ‘Motor specifications for Designed-in Power a Taare Corp., 565 W. Washington 
Philadelphia, Pa. a “ea Pg ge te: ae vd., 1icago, ‘ 
Applications,’’ elsewhere in this issue.) Mica Insulator Co., Dept. 31, 200 Varick, New York 


Air-Way Electric Appliance Corp., Toledo, Ohio. 


asl ; . mY: 
MACHINES, Polishing and Buffin Alliance Mfg. Co., Dept. H. Alliance, O. eae ei , 
Packer Machine Co., Dept. 7 Meriden, Coe. Baldor Electric Co., 4351 Duncan Ave., St. Louis, Mo. National Vulcanized Fibre Co., Wilmington, Del, 





Barber-Colman Co., Rockford, Ill. : 
MACHINES, Riveti Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. PENDANTS, Socket Chain 
° ing — Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 
—. aa Co., 1848 S. 54 Ave., Cicero, Delco Appliance Division, General Motors Sales Corp., ou Ss. § Pl 
- G., Chicago, Ill. : Rochester, N. Y. (Also Radio Tuning Motors. ) PHENOLIC COMP NDS. See astics. 
SS . e. ee Mass. Delco Products Division, General Motors Corp., Dayton, 
+. 5 a\e Oo : 
Dumore Company, Dept. 109-J, Racine, Wis. e PHENOL FIBRE. See Plastics. 
NESI See lloys, Mag- Electric Specialty Co., 213 South, Stamford, Conn. 
ee UM ALLOYS, See Alloys, Mag Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan PHOSPHOR BRONZE 
. Ave., Chicago, Ill. American Brass Co., Waterbury, Conn. 
General Electric Co., Schenectady, N. Y. Bunting Brass & Bronze Co., . Toledo, O. 
MAGNETS, Lifting Hansen Mie. Co., Princeton, Ind. . Driver-Harris Co., Harrison, N- < c 
| c ical Coil W ., 2731 Saunders, Camden, aydon Mfg. Co., Inc., Forestville, onn. Scovill Sarg. 0., 00 aterbury, Conn. 
— , (Small. ‘Sane a anne ican Heinze Electric Corp., div. of Houdaille-Hershey Corp., Seymour Mfg. Co., Seymour, Conn. 
hio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. Lowell, Mass. 
” Se ere eee Holtzer-Cabot Elec, Co,, 125 Amory, Boston. Mass. PHOTOELECTRIC CELLS AND TUBES 
anette g. Co., 556 W. Monroe, cago, . General Electric Co., Schenectady, N. 
erat ———— ee % Kendrick & Boris Co, te. i a ; G-M Laboratories, Inc., Dept. G, i731" Belmont Ave., 
eneral Electric Co., Schenectady, N. Y. <ingston-Conley Elec. Co., North Plainfield, N. J. Chicago, Ill. 
——— — S-. —— > Ween —— — Corp., 582 Frelinghuysen Ave., 
Master Elec. Co., Dayton, O. Newark, N. J. ‘‘Photronic.’’ 
ec. a oe a. Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. — 
eS i @ . Z ls . slianre Tac bp : ‘ ¢ ¢ YMeve- . 
go gh my & Eng. Co., 1094 Ivanhoe Road, Cleve PILOT LIGHTS. See Lights, Pilot. 
¥ : Signal Elec. Mfg. Co., Menominee, Mich. Tr 
MEGOHMMETERS. See Instruments. in ta. Fh. Meee ae . PINIONS. See Gears & Pinions. 
Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 
MELTING POTS, LADLES. See Pots & Star Electric Motor Co., Bloomfield, N. J. PINS, Cotter 
Ladles. a Motors, Inc., 86-34th St., Brooklyn, Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
N. tiac, Mich. 
METALS, Col d.s Metals, Prefinished Victor Elec. Prods., Inc., 3047 Robertson Ave., Cincin- me — 
olored. ee Metais retinisned, nati, O. ° 
; ; Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, PLASTICS, Laminated or Molded 
s Mo (See also Tubing, Laminated Phenolic.) 
rene Laminated. See Metals, Ther-  westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- ee ee oe eee 
static. Dg Mold. 
. burgh, Pa. Auburn Bain Works, Inc., Molded Plastics Div., 
Auburn 
METALS, Pre-finished MOUNTINGS, Rubber Bakelite Corp., 247 Park Ave., New York, N. Y. 
(Coils, Sheets, Strips, Wire) Lord Mfg. Co., Erie, Pa. Beetle Products Div. of American Cyanamid Co., 380 
ee Se ee ee MULTIPLE LEAF CONTACT SWITCHES. Brandywine Fibre Products Coy 1402 
° randywine Fibre Products Co., 1402 Walnut, Wilming- 
: See Plugs & Jacks, Radio. ton. Del. 
METAL, Thermostatic _ : 6 , Chicago Molded Products Corp., 1024 Kolmar Ave., 
Baker & Co., Inc., 113 Astor, a N. i. ‘eee NAILS Chicago, Ill. 
Cc. 8S. Brainin Div., I. Stern Co ne., 2 t : é 5 
New York, N. Y. American Steel & Wire Co., Rockefeller Bldg., Cleve- en eminebene > Del. 
SS ee ee a Elster Elec. Corp., 547 - 39th land., O. (United States Steel Corp. Subsidiary.) Durez Plastics & Chemicals, Inc., North Tonawanda, 
Inio’ ity, N. J. : N.Y. 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. NICKEL Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. International Nickel Co., Inc., 67 Wall, New York, N. Y. cinnati, O. 
General Plate Co., Div. of Metals and Controls Corp., 34 General Electric Co., Section B-49, Plastics Dept., 
Forest, Attleboro, Mass. Truflex. NICKEL-SILVER Pittsfield, Mass. ‘‘Textolite.’’ (‘‘Cetec’’ Cold Mold.) 
S Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
METERS. S Instruments (Sheet, Rod, Tube, Wire.) cago, Ill. 
ae e Seattons Gee Se.. Serene —_., Kuhn & Jacob Moulding & Tool Co., 1204 Southard, 
-» +» sveW aN. ° t N. 
MICA Driver-Harris Co., Harrison, a J. eae ee Inc., Dayton, O 
* . saan ia : “ . 7 Hoskins Mfg. Co., Detroit, Mich. ar ‘o "ME ” Be 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. aaa . 2 D ae rs ~ Macallen Co., 16 Macallen, Boston, Mass. 

* ms . eo ‘Mira. Scovill Mfg. Co., 65 Mill, Waterbury, Conn. Adnic. ic suls 2 9 J aric y 
Centinental-Diamend Fibre Co., Newark, Del. ‘Mica Seymeur Ste. Ge. fermaer, Conn. — . ya aaa 31, 200 Varick, New York, 
General Electric Co., Section M-619, Insulating Materials . National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 

Div., Appliance and Merchandise Dept., Bridgeport, —— Machine. See Bolts, Nuts and —_—., Co.. Met Park (Chi .m “1 a0 

Conn. Screws. chardson Co., Melrose Pari nicago), Tl. nsurok. 
Insulation Manufacturers Corp., 565 W. Washington — Rubber Co., Joseph, 330 Webster St., Trenton, 

oe ggg s M NUTS, Stop Rarpeiest Wicctrie Tamletion Ca, 06 Pandas @ 
Marcallen Co., 16 Macallen, Boston, ass. “estic ste . . i ~ urprenan tlectric Insulation 0., urchase 20 
Mica Insulator Co., Dept. 31, 200 Varick, New York, a mp Nut Corp., 1017 Newark Ave., Elizabeth, Boston, Mass. 


N. Y.  “‘Micanite.’ Synthane Corp., Oaks, Pa. 


New England Mica Co., Inc., Waltham, Mass. ‘“‘Y-26.” . Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- NUTS, Wing ae oe Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. ae Corp., Dept. E, 190 Varick, New York, burgh, Pa. 


: PLATES, Carbon Resistance 
MOLDED INSULATION. See Plastics. OHMMETERS. See Instruments. Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill.. 
OIL SEALS. See Seals, Oil. Morganite Brush Co., Inc., Long Island City, N. Y. 

MOLYBDENUM . Superior ferben Products, Inc., 9115 George Ave., Cleve- 

Wire, Rods, Sheets, Special Shapes. OILERS econ’ © Harold E., 619 N. 54th, Philadelphia, P 
Callite Products Division, Eisler Elec. Corp., 547 — Site Brn m= = ’ rent < aro t iiladelphia, Pa. 

39th, Union City, N. J. ; 7 Bros. Mfg. Co., 1854 8. Kilbourn Ave., Chicago, 
es ees Ea ae Hunter Pressed Steel Co., Lansdale, Pa. PLATING GENERATORS 
Westin eeat Elect & Mfg. Co Dept 7-N E Pitts- Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

burgh ~~. — . eee Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,”’ Electric Specialty Co., 213 South, Stamford, Conn. 

° ‘ “‘Levomatic,’’ ‘‘Drip-Drop.’’ General Electric Co., Schenectady, N. Y. 


Kendrick & Davis Co., Lebanon, N. H. 


MONEL METAL : OIL-LESS BEARINGS. See Bearings & 
Driver-Harris Co., Harrison, N. J. Bushings, Graphite; Bearings & Bush- PLATINUM. See Points, Contact. 
Driver Co., Wilbur B., Newark, N. J. ings, Non-Metallic. 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
7 ree , PLUG & CORD SETS 


s OSCILLOGRAPHS. See Instruments, also Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
MOTOR DRIVE UNITS. See Drives, Ma- Testers. ; General Cable Corp., 420 Lexington Ave., New York, 





chine Tool. N.Y. 
. General Electric Co., Section Q-921, Appliance and Mer- 
OVENS, Industrial and Laboratory a oa Bridgeport, Conn. ‘‘Ge-Flex,”’ ‘‘Tell- 
MOTOR GENERATORS Annealing, Drying, Temper Drawing, Mold Baking. tale Tap,” ‘‘Unicord.”’ 
General Electric Co., ees N. Y. General Electric Co., Schenectady, N. Y. Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


N. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
PLUGS, Attachment 


MOTOR STARTERS. See Controllers, Mo- PACKING MATERIAL Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
tor. Kimberly-Clark Corp., 8 8S. Michigan Ave., Chicago, General Electric Co., Section Q-921, Appliance and 
Ill. (‘‘Kimpak’’ Crepe Wadding.) Merchandise Dept., Bridgeport, Conn. s 
oD. Wood Electric Co., Inc., 826 Broadway, New 
form, W.. Zp 


PAINT. See Finishes. 
PLUGS, Expansion 
PAPER, Insulating Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Fish Paper, Press Board, Fibre Board, Fuller Board, Mich. 
Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. PLUGS & JACKS, Radio 
Turbo Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 





Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
TRICO OILERS maintain a ton, Del. 7 Ml. 
constant level of oil in bearings. Continental-Diamond Fibre Co., Newark, Del. . 
No guesswork, bearing failures, General Electric Co., Section Q-921, Appliance and PLUGS & SOCKETS, Multiple Contacts 
waste of oil or grease, oil- Merchandise Dept., Bridgeport, Conn. Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, 
g ‘ ‘ Ker , 7 
soaked motor windings, fite and — aan a Corp., 565 W. Washington ; Til. 7" 1 BR 2800 Weeendt cul m 
. 31vd., cago, . oO ow bp P *o » ail. 
accident hazards. A wonderful Mica Insulator Co., Dept. 31, 200 Varick, New York, ie _ ee es — 
investment. N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 
Write for Bulletin #25 National Vulcanized Fibre Co., Wilmington, Del. POINTS, Contact 
“‘Campbellite,”’ “‘C-F,”* ‘Peerless.’ Molybdenum, Platinum, Silver, Tungsten, Special Al- 
Taylor Fibre Co., Norristown, Pa. oys 
TRICO FUSE aCe co. West Virginia Pulp & Paper Co., Pulp Products Dept., Baker & Co., Inc., 113 Astor, Newark, N. J. 
OL 3 Pp MALT) 230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- oS. — oe I. Stern & Co., Inc., 218 W. 40th, 
ite New York, N. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Callite Products Division, Eisler Elec. Corp., 547 








burgh, Pa. 39th, Union City, N. J. 





ELECTRICAL MANUFACTURING 









SMALL — COMPACT — INEXPENSIVE 


AND THE DOLLARS OF CONSUMERS! 






































» Cor 


tics. 





Say: kee 3 a. bs ge 
CF me : F - . 


| RELAYS, cus 


“a. for Every CONTROL Application, 





JEWEL & PILOT LIGHT ASSEMBLIES 


add that extra attention value that means 
bigger sales, to many a fast selling electrical 
product that used to loaf on dealer's shelves. 
Consumers like their catchy color, and their 
added utility. Maybe your product, too, 
can be brought into the “best seller’ class with the addition of a 








ene % What is your control problem? An automatic machine ora | Jewel or Pilot Light. 
model railroad? A chemical process . . . or counting articles on 
an assembly line? Antenna switching of a radio transmitter— WORLD’S LARGEST EXCLUSIVE MANUFACTURER 
or an alarm system? Gauging an inflammable liquid of varying : ; 
specific gravity . . . or counting the attendance at the World's | of Dial and Pilot Light Assemblies, Drake has a wide range of styles 
ve., Pon- Fair? and sizes to meet every requirement. If an Assembly of special 
Th ; ' ee a h designis needed, ourexperienced es 
ese are just a few of the thousands of problems that come to engineers will be quick to develop 
(Cold Guardian for solution. No, we don't solve them all... but we | 4 ynit best suited to give depend- LEADING USERS 
i do solve most of them. | able performance, at lowest possi- | Werte Elecmne or | 
_Y. If Guardian can do your job... and almost always we can... | ble cost consistent with quality. Fenith Rediee Corp. 
om & you'll get a fast answer and a cost estimate that is most attractive | Each aan made with amen E. H. Scott Radio Labs. | 
Wilming- . . . with a delivery date that's a lot closer precision on modern high speed Caste Weight Com. | 
mar Ave., than you'd ever expect. equipment. Thorough inspection Lockheed Air-Craft Lines 
with electrical devices insures a wing ars ‘ 
1 ; | uniformity. Don't take chances. Weston Elec. instr, Corp. 
fonawanda, Ask us to make specific recommendations. Specify DRAKE. SEND FOR Western Union Tel. Cor 
Ave., Cin- Write for Catalog "M" Today FREE CATALOG, TODAY! 
ics Dept., 





old Mold.) 


ne GUARDIAN J ELECTRIC 
G 





ne | | DRAKE MANUFACTURING CO. 


. Southard, 
er eae Stepping Relay | 1713 WEST HUBBARD ST., CHICAGO, ILL. 


Chicago, Illinois 


New York, 





Yel. ‘“*‘Phe- 


“‘Insurok.” 
., Trenton, 


rehase 8t., 


|, E. Pitts- 


Ave., Cicero, 


y, N. Y¥. 
Ave., Cleve- 








phia, Pa. 
., Erle, Pa. ee 
, . «+ For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 
t. 
WM. P. STEIN & CO. 
cago, TH 424 ST. PAUL STREET ROCHESTER, NEW YORK 





nee and Mer- 
Flex,” ‘‘Tell- 









lolyoke, Mass. 






nicago, Ill. 
\ppliance and 







Designed and built for applications where smooth, 
quiet, efficient, low-cost operation is essential, these shaded- 
pole induction motors incorporate such features as: Resil- 
ient Mountings; Oil-less, self-aligning Bearings and Shafts 
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sah f high carbon steel ground to exceptionally close tolerances 
Ave., Pontiae, 4 o590 es , 
UU y a oO oor Available in Power Ranges from 1/300 to 1/15 H.P. 
@ The more complicated your insulator WRITE TODAY for catalog which gives detailed informa- 
Inut, Chicago, TO design, the more definite the fact that tion about the complete line of PILOT MOTORS. 
Universal can supply your needs to 
-ontacts i | ) o LATO 4 your satisfaction. The better quality of 


‘Inut, Chicago, Universal “Dry Process’ insulators hold 


| di i tol . Send 
Chicago, HEADQUARTERS Baier neem 


Tih oth tHe UNIVERSAL fayarriracmes 


sat ee ete eee are SANDUSKY, OHIO 


F. A. SMITH CORP. 


ROCHESTER, N.« Ye 
Makers of: Arctic Aire Fans—Exhaust PFans—Pilot¥Blowers 





n, Special Al- 





c, Corp., 


ACTURING NOVEMBER 1939 



































































































Fansteel Metallurgical Corp., N. Chicago, Ill 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Gibson Electric Co, 500 Blvd. of Allies, Pittsburgh, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


PORCELAIN 

Akron Porcelain Co., Akron, O. 

American Lava Co., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Nu-Blac,’’ ‘“‘Thermolain,’’ ‘‘Vitrolain, ‘‘Lavolain 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
0. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 
Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 


‘Dunco.’’ 7 gs 
General Electric Co., Schenectady, N. Y. 


QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 


impregnated layer wound coils. 
6, 12 & 110 Volt A.C, & D.C. Alse plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 








STEEL - BRASS - STAINLESS- 
STEEL 





May ue soloe your 
Acre machine problems ? 


SAMUEL J. SHIMER & SONS 


MILTON. PENNS YULVANIA. 









TROMBET TA SOLENOID CO. 


» onl 
MILWAUKEE WISCONSIN 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/4 to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity %4—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-ibs. 
RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 








Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘*Triplex.’’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Ceramic, Tableting, Plastic 
Molding, Plastics Preforming 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PUSH BUTTON STATIONS. See Switches, 


Remote Control. 
PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, Lamp. See Sockets, 
Lamp. 


RECTIFIERS, Current 

3enwood Linze Co., St. Louis, Mo. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Mallory & Co Inc., P. R., Indianapolis, Ind 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RECTIFIERS, Selenium 
International Telephone Development Co., Inc., 137 
Varick St., New York, N. Y. 


REFRACTORY PORCELAIN. See Cera- 
mics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 
See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Dunn, Inc., Struthers, 188 N. Juniper, Philadelphia, Pa. 
**‘Dunco.’’ 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, II. 


REGULATORS, Voltage 
The Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, Nek York, 


General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 
**Variac.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Roller-Smith Co., Bethlehem, Pa. 

United Transformer Corp., 150 Varick St., New York, 
New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 








RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J ‘‘Agastat’’ (Time delay). 

Cc. P. Clare & Co., Lawrence & Lamon Aves., Chicago, 
Ill 


Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 





Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa. 
“Dur : 
Eagle Signal Corp., Moline, Ill. 


General Electric Co., Schenectady, N. Y. 

G-M Laboratories, Inc., Dept. G, 1731 Belmont Ave., 
Chicago, Ill. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II). 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

II-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Electric Co., Inc., 239 Lafayette St., New 
York, N. Y. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass. 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Roller-Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 
Westinghouse Elect. & Mfg. Co., Dept 7-N, E. Pitts- 


burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y. 

ional Resistance Co., 405 N. Broad, Philadelphia, 








Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, II! 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Radio Co., 30 State, Cambridge, Mass. 
International Resistance Co., 405 N. Broad, Philadelphia, 
Pa 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
National Electric Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, IIl. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. 





RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. 

International Resistance Co., 405 N. Broad, Philadelphia 
Pa. 

National Electric Controller Co., 5309 Ravenswood Ave 
Chicago, III. 

Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, II. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“*Vitrohm.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitt 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radix 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 

Blake & Johnson Co., Waterville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Tubular Rivet & Stud Co., Wollaston, Mass. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 1848 S. 54 Ave., Cicero 
P. O., Chicago, Il. 


R.P.M. COUNTERS. See Tachometers. 


RUBBER, Hard & Soft Molded 


Western Rubber Co., Goshen, Ind. 


SCREW MACHINE PRODUCTS, Fibre. 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

slake & Johnson Co., Waterville, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progessive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill. ‘‘Sems.’’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 
Blake & Johnson Co., Waterville, Conn 
Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., New York, N. Y. 

Pheoll Mfg. Co., Chicago, Il. 

—— Bardsall & Ward Bolt & Nut Co., Port Chester, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

a Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, > 


—e Self-Tapping, Sheet Metal and 
ap 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 


SCREWS, Set 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

a Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Il. 


SCREWS, Sheet Metal. See Screws, Wood. 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi 
cago, Ill. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New 
York, N. Y. 

Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Wood 
American Screw Co., Licensor, Providence, R. I. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
The Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 
Pheoll Manufacturing Company, Chicago, Illinois. 
Russell, Bardsall & Ward Bolt & Nut Co., Port Chester 
NY 


Scovill "Manufacturing Co., Waterbury, Conn. 


SEALS, Oil 


American Felt Co., Inc., 315 Fourth Ave., New York. 
ie 


Felters Co., Inc., 201 South, Boston, Mass. 
Garlock Packing Co., Palmyra. N. Y. ‘‘Klozure.’’ 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, I)! 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, 
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Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 














WANT TO SAVE MONEY 9 
ON WIRE JOINT COSTS ° 


USE 


PR. ele Do You Ever Have Trouble 
nileren Tagen Wie Soecter With Motor Burnouts 


hazards, etc. Reduce costs. Used by many 
manufacturers to replace expensive Binding 
Posts, Terminals and eyeletting of leads. | 
3 times faster than coldee and tape. A Strip 
...A Twist... That’s All! 

Better Electrically — compressed copper-to-™ 
copper contact. Three times Stronger Me- 
chanically than solder and tape. 

Fully Approved — Listed by Underwriters’ 
Laboratories, Inc. 


| WRITE FOR SAMPLES | 


Electrical Preducts Division 
IDEAL COMMUTATOR DRESSERIJCOMPANY 
1008 Park Avenue Sycamere,* illinois 


BODINE has a 
Speed Reducer Moror 
fo fit your machine! 



















































Motors equipped with Klixon Protectors can’t burn out. The instant 
the motor is overloaded or overheated to a danger point the Klixon 
Protector simply cuts the motor out of the line. Trouble is prevented. 
The motor is saved. 


Simple in construction, these protectors give unusually dependable 
service. And they do not limit the safe peak operation of motors. 
They can be supplied with any single-phase or polyphase motor up 

to 3 HP. ver 1,000,000 
are now in use. Ask your 
motor manufacturer to equip 
your future motors with these 
money - and - trouble - saving 
Klixon Protectors. 
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Spencer Thermostat Co. 111 Forest St., Attleboro, Mass. 
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SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ 


-. * 
New England Mica Co., 


SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 


SHEETS, Iron Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, oO. 

Ryerson & Son, Inc., Jos T., Chicago, Il. 


SHEETS, Nickel. 


SHEETS, Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp., Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., 
m 2 


Waltham, Mass. 


See Nickel. 


Providence, 


.. . 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Handy & Harman, 82 Fulton, New York, N. Y. 
General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


See Tubing, Var- 


For identifying Wires 


Parts, etc. Embosse 
or Stamped Consecutive 
Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Newport, Kentucky 





ALL WAYS 


Gardiner Rosin Core Solder is made by 
modern production methods that assure fast, uniform 
work . .. savings in both time and material. Yet it 
sells for less than even ordinary solders. 

Also made in Acid Core - specials in a 
alloys, core sizes and gauge 

EASTERN SALES OFFICES ‘AND WAREHOUSE: 
David M. Kasson & Co., 401 Broadway, New York 








4818 So. Campbell Ave., Chicago, Ill. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 











SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

General Electric Co., Section Q-921. 
Merchandise Dept., Bridgeport, Conn 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 


fass. 


Appliance and 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 


SOLDER, Silver 

General Plate Co., Div. of Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y “Sil- 
Fos,’’ ‘‘Easy-Flo.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Il. 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SOLDERING IRONS. 
ing. 


See Irons, Solder- 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
suren, Chicago, ll. 

Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. 

Electricoil Co., Inc., 6 Varick, New 7. mn. %,. 

General Electric Co., Schenectady, Bm. %. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

National Acme Co., 170 E. 131st 8t., ‘Cleveland, oO. 

Trombetta Solenoid Co., Milwaukee, Wis. 


SPEED INDICATORS. 
also Stroboscopes. 


See Tachometers; 


SPEED REDUCERS 

Alliance Mfg. Co., Dept H., Alliance, Ohio. 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Crocker-Wheeler Elect. Mfg. Co., Ampere, N. J. 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Delco Products Div., General Motors Corp., Dayton, O. 

Dumore Co., Dept. 109-J, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill, 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Ill. 

Kendrick & Davis Co., Lebanon, N. H. 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Star Elec. Motor Co., Bloomfield, N. J. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SPEED REGULATORS. 
Motor. 


See Controllers, 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Barnes-Gibson-Raymond, Div. of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 690 Central Ave., Pon- 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


SPROCKETS 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

Aluminum Goods Mfg. Co., Manitowoc, Wis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., Minneapolis, Minn. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Linden & Co., Inc., 891 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R. I. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Il. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Tl. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 













































































































STAMPINGS, Small Non-Metallic 

a Fibre Products Co., 1402 Walnut, Wilming 
ton, el. 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4648 Spring Grove Ave., Ci: 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., Pitts 
field, Mass. 

Quadriga Mfg. Co., 209 W. Grand Ave., Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL, Stainless 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son., Inc., Jos. T., Chicago, Il. 


STEEL, Strip 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son., Inc., Jos.. T., Chicago, Il. 

Thomas Steel Co., Warren, O. (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) “‘Thomastrip.”’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


STRIPPERS, Wire 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
Smith Corp., F. A., Rochester, N. Y. 

Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, 0. 


STROBOSCOPES 

General Electric Co., Schenectady, N. Y. 

General Radio Co., 30 State, Cambridge, Mass. ‘‘Strobo- 
toc.’” 


SWITCHES, Fixture 
General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Heater 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford. Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Ill. 

National Acme Co., 170 E. 131st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 
Electric Switch Corp., 1411 Union, Columbus, Ind. 


General Electric Vapor Lamp Co., 887 Adams, Hoboken, 


. ‘‘Kon-nec-tor,’ “Cooper Hewitt. ~ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Mercoid Corp., 4201 Belmont Ave., Chicago, III. 
Powrex Switch Co., 196 Willow, Waltham, Mass. _— 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I!l. 


Mallory & Co., Inc., Pe. Indianapolis, Ind. 
Ohmite Mfg. Co., 4804 W. Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. , 
Allied Control Co., Inc., 227 Fulton, New York, N. ¥ 


Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, 


Pa. ‘‘Dunco.’’ 


General Electric Co., Dept. 6A-201, Schenectady, N. Y. 


Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Roller-Smith Co., Bethlehem, Pa. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


SWITCHES, Snap, Heavy Duty 


For Electric Range and Small Motor Control. 


Allied-Control Co., Inc., 227 Fulton, New York, N. Y. 
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. Cl __ § os N, 4 pO? Beyon Ree 
ie a omething [New 
2 ts } 
o, Ill. Y z A MOST VALUABLE CONTRIBUTION 
in TO THE OPERATION OF YOUR PRODUCT 
3, Mo At first glance just a strangely shaped piece of 
Heat Control metal — BUT in many important devices this piece 
of metal is of almost priceless value to operating 
, Cleve . efficiency. This is the Dole Thermostatic Bi-Metal 
a Devices element of a well known temperature responsive 
device. It is only one of the numerous forms in which 
tin. Dole Bi-Metal is being furnished to manufacturers. 
jiary.) 


Specially notable are the distinctive qualities that can 
be engineered into Dole Bi-Metal. Put your questions 
to our staff. Cooperation in working out their problems 
is given freely to all possible users. Write for descrip- 
(United tive booklet, it is full of cost cutting ideas! 
|N this Bulletin No. 21 you will find 
described and illustrated with wiring 
plans; covering various circuits; the newest 
types of “Diamond H”" thermostats and 
heater switches for electric ranges, water 





., Cleve- 





diary.) heaters, and all kinds of electrical equip- 
(United ment in which heating elements control 
are necessary. 
“Diamond H" provides heat control de- 
vices for every such purpose. 
ities, Over 30 years experience in originating, 
ior building and perfecting for the heat con- 
1g Corp., trol field is in back of these products and 
they are standard equipment on a large 
part of the world's appliances. 
a Write today for Bulletin No. 21 E 


| THE HART MANUFACTURING CO. DOLE tr": BI-M FTAL 
































ance and THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, Ill. | 
m Offices: Detroit and EE A tread Bach etbcbin Be cpt hE N. Y. 
reland, O. 
**Strobo- ah G 
* 70 
ance and 
THE HILLIARD SINGLE- BA 
ad REVOLUTION CLUTCH | ' Modern 
sd An automatic clutch for intermittent \ e 
, and positive drive. i , with 
Wis. Especially valuable for cutting or | 
; punching operations, packaging ma- j 66 99 
a chinery, etc. | SUPERIOR 
Simple trip makes it suitable for me- 
wore aren - aun control. imp rovemen ts 
- .. y. Write for booklet giving full information t 
, THERE’S A HILLIARD CLUTCH FOR EVERY JOB 
. OVER-RUNNING...FRICTION...SINGLE REVOLUTION...SLIP...SPECIAL w 
ae e can't give you Vitamins in Carbon 
ee THE HILLIARD CORPORATION Brushes but we can add that vitality which 
106 WEST 4TH ST. ELMIRA, N. Y. spells better operation and security of 
mind so essential in electrical manufac- 
“ turing. Always alert to arena in 
| Hoboker Double Cup Washer brush production SUPERIOR brings you 
5 ; Pg Lugs 1015 Series 
Til. of ae 
a CARBON BRUSHES 
with GLASS FABRIC INSULATION 
hicago, I 
i and TINNED SHUNT WIRE 
Glass sleeving replaces the bulky and unwieldy lava beads 
x —also combustible cotton sleeving. Tinned Shunt Wire 
wis ry resists oxidation due to atmospheric conditions. 
isi x. _ — us tell you how you can apply 
rs these improvements to si operations. 
ae K & H SOLDERLESS ee LUGS - on 
. a f 
ae AND CONNECTORS FOR ALL PURPOSES cal a 
oe me » WRITE FOR CATALOG « "Service | 
! KRUEGER & HUDEPOHL “ALL THAT THE NAME IMPLIES” 
SS es Tt. ; THIRD & VINE STS. CINCINNATI, OHIO 9115 GEORGE AVENUE CLEVELAND, OHIO 
YOVEMBER 1939 

































































































Write today for 
full information; 


7. no obligation. 
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or engineered 
to meet your 
specifications. 


Pra 


eli 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 









@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
convenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


BURKE tsniemuy 
12th & CRANBERRY S&S. 
ERIE, PENNSYLVANIA 


For simplification of opera- 

tion; for increased efficiency, 

or for sales appeal—an automatic 

timer will prove advantageous. 

Write for There is a _ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC TIMER (© 


GRAYBAR BUILDING + NEW YORK, N. Y. 


TRANSFORMERS 


Acme offers a Complete transformer engineering service and 
a production organization specializing in the manufacture of 
quality transformer products. Inquiries invited. Send specifi- 
cations and performance requirements 





ELECTRIC 


35 WATER STREET + CUBA, NEW YORK 


Acme F lectrie 


























General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


SWITCHES, Thermostatic 
Fenwal Incorporated, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 

General Radio Co., 30 State, Cambridge, Mass. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-758, Newport, Ky. 


TAPE, Cotton, Linen, Silk 

General Electric Co., Section Q-8194, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mee _oe Co., Dept. 31, 200 Varick, New York, 


J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadelphia, 
Pa Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

_— ened Co., Dept. 31, 200 Varick, New York, 


TAPE, Rubber and Friction 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

a aaa Co., Dept. 31, 200 Varick, New York, 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Scotch 


Minnesota Mining & Mfg. Co., 791 Forest Ave., St. 
Paul, Minnesota. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

— : Co., Wm., 276 Fourth Ave., New York, N. Y. 

uFDO 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Il. 

Mica Ins ulator Co., Dept. 31, 200 Varick, New York, 
oy “Empire.” 

ee se Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
Chicago, Il. 


TERMINALS & CONNECTORS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn, 

Burke Electric Co., 12 & Cranberry, Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, IIl. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

ay Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
use ) 

Mil . Mfg. Co., Inc., James, 150 Exchange St., Malden, 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Me, e 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Til 


TESTERS, Coil 


See also Instruments. 

Roller-Smith Co., Bethlehem, Pa. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. 


See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Barber-Colman Co., Rockford, I11. 

Dunn, Inc., Struthers, 1388 N. Juniper, Philadelphia, Pa. 
‘*Dunco.”* 

Fenwal Incorporated, Ashland. Mass. 

General Electric Co., Schenectady, N. , 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm,”’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Ill. 

Spencer Thermostat Co., 105 Forest Attleboro, Mass. 
“*Klixon.”’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Automatic Temperature Control Co., 31 E. Logan, Pi\\a- 
delphia, Pa. 

Barber-Colman Co., Rockford, Ill. 

Cramer Co., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 138 N. Juniper, Philadelphia, Pa, 
“‘Dunco.”’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ “‘P 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y, 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III, 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 101 Edison Place, Newark, N. J, 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Walser Automatic Timer Co., Graybar Bidg., New York, 


ee 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pit 
burgh, Pa. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y¥ 


TRANSFORMERS 
For built-in applications to electrically operated ma- 
chines, appliances and equipment. 
The Acme Electric & Mfg. Co.. 35 Water, Cuba, N. Y. 
Cole Radio Works, Coldwell, N. J. 
Dano Elec. Co., 93 Main, Winsted, Conn. 
Davis & Co., Inc., Dean W., 541 W. Fulton, Chicago, 


Ill. 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
LY 


General Electric Co., Ft. Wayne, Ind. 

General Radio Co., 30 State, Cambridge, Mass. 
“*Variac.’”’ 

Sola Electric Co., 2525 Clybourn Ave., Chicago, III. 

Standard Transformer Co., 1500 N. Halsted, Chicago, I1! 

United Transformer Corp., 150 Varick St., New York, 
.Y¥ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseco Copper — & Products, Inc., 5629 Madison Rd., 
Cincinnati, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Cellu- 
lak.”’ 

Formica Insulation Co., 4648 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section B-49, Plastics Dept., 
Pittsfield, Mass. ‘“Textolite.’’ ‘ 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 

N.Y 


National Vulcanized Fibre Co., Wilmington, Del. 
“*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. : 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TUBING, Monel & Nickel . 
International Nickel Co., Inc., 67 Wall, New York, 


a. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury, Conn. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton. Del. 

Continental-Diamond Fibre Co., Newark, Del. i 

National Lge wg Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”” ‘‘Vul-C 

Taylor Fibre oa. “Norristown, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

B & C Insulation Products, Inc., 3 East 17th &t., 
New York, N. Y. . 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’ 

General Electric Co., Section Q-921, Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. ‘ 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ s 
Surprenant Electric Insulation Co., 84 Purchase St., 

Boston, Mass. 


TUBULAR LAMPS. 
ture, 


See Lamps, Minia- 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. 

Callite Products Div., Eisler Elec. Corp., 547 39th, 
Union City, N. J. ‘‘Kulgrid.”’ 

Fansteel Metallurgical Corp., N. Chicago, Il. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


UNITS AND ELEMENTS, 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 740 Nicoll, New Haven 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


Resistance 
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The editorial matter, material on designing, 
redesigning, product uses, motor applications, 
advances in electrical and mechanical de- 
velopment, etc., is published to help you. 


The advertisements are published by a reliable 
group of companies who make motors, relay 


elsewhere. 


TERMINAL PANELS 


Terminals, such as these, supplied mounted on panels, to your blue print, or 
probably standard panels shown in our bulletins will fulfill your requirements. 


Write Us Asking for Bulletins 


Leading electrical manufacturers are regularly 
purchasing our products. 


Over 400 standard items of TERMINALS, TERMINAL PANELS 
ELECTRICAL PLUGS AND SOCKETS 


HOWARD B. JONES 


aS lr 
Aer 


A Type for Every Need 


DEPENDABLE 110-volt Induction and 
Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 
out built-in gear box that gives range 
of speeds and one or two drive shafts, . 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
ora million. Also low voltage motors. 


SpeedWay Manufacturing Co. 


NOVEMBER 1939 


DON'T DISCARD YOUR COPY OF 
ELECTRICAL MANUFACTURING! 


. . . Extra Copies are Seldom Avatlable. 


ELECTRICAL MANUFACTURING as a whole is published solely for you. It 
contains a wealth of valuable information, most of which is not obtainable 


So.... don't discard your copies — Keep them for future reference. 


ELECTRICAL MANUFACTURING 





2300 WABANSIA AVENUE CHICAGO, ILL. 








1828 So. 52nd Ave., Cicero, Ill. WRITE FOR 
CIRCULAR 


wire, plugs, metal, insulation, transformers, 
thermostats, nuts, bolts, screws, valves, 
switches, timers, plastics, etc. The advertisers 
know that ELECTRICAL MANUFACTUR- 
ING is mailed each month, without charge, 


to you. 
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Watlow Elec 

Westinghouse 
burgh, Pa, 

Wiegand Co., Edwin L., 7530 Thomas Blvd., 
Pa ““Chromalox.’ 


Mfg. Co., 
Elect 


23rd, St. Louis, Mc 
Dept. 7-N, E. Pitts- 


Pittsburg! 


VACUUM 
Vacuum. 


SWITCHES. Switches, 


VARNISH, Insulating 

Acme Wire Co., New Haven, 

General Electric Co., Section Q-921 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i. ae **Linolac.’’ 

Westinghouse Elect 
burgh, Pa. 


Conn 
Appliance and 


Washington 


& Mfg. Co., Dept. 7-N, E. Pitts- 


VOLUME CONTROLS, Radio. See 


sistors, Radio. 


Re- 


WASHERS, Felt 
American Felt Co., Inc., 315 
a 


Fourth Ave., New York, 


| Spl 
| TR 


h and Dirt-Proof 
NSFORMERS 


Designed to 

meet your 

Require- 
ments. 


: 2 
Send for des- 


criptive bul- 
letins today! 


| for Signaling and Control Equipment . . . light 
| and power. 


COLE RADIO WORKS 
CALDWELL. N. J. 


EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 


Felters C¢ Inc., 201 
Western Felt Works, 
Til. 


South, Boston 
4029-4115 


Mass. 


Ogden Ave., Chicago, 


WASHERS, Lock and Spring 
American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
) Wallace, Div. of Associated Spring Corp., 
East Alton, Ill 
sutche Mfg. Co., Toledo, O. 
Eaton Mf Massillon, O 
Hubbard Spring Co., M. D., 690 Central Ave., Pontiac, 


Washer Co., Newark, N. J., and Mil 


& Wire Corp., Germantown, Phila- 
Positive Lock Washer Co., Newark, N. J 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chi- 
cago, Ill 

Thompson-Bremer & Co., 1640 W 


Hubbard, Chicago, 


hburn Co., Worcester, Mass. 


WASHERS, Metallic 
Barnes Co., Wallace, Div. of 
Bristol, Conn. 
Hubbard Spring Co., M. 
Mich. 
Quadriga Mfg. C« 
Scovill Mfg. C 


Associated Spring Corp., 


D., 690 Central Ave., Pontiac, 
209 W. 


. Grand Ave., 
65 Mill, 


Waterbury, 


Chicago, Ill 
Conn. 


WASHERS, Non-Metallic. 
canized; also Plastics; 


See Fibre, Vul- 
also Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; 
Finishing; Chatterton’s Compound; 
General Electric Co., Section Q-921, 
Merchandise Dept., Bridgeport, Conn 
Mica Insulator Co., Dept. 31, 200 Varick, New 
me. 


Saturating and 
Sealing Cement 
Appliance and 


York, 


Sauereisen Cements Co., Pittsburgh (15), Pa. 


WELDING EQUIPMENT 
Burke Electric Co., 12th & Cranberry, Erie, Pa. 
General Electric Co., Schenectady, N. Y. 


WHEELS, Blower and Fan 
Sarber-Colman Co., Rockford, Tl 

Janette Mf Co 556 W. Monroe, Chicago, Ill. 
Torrington Mfg. Co., Torrington, Conn 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 
more, Il] 

Universal 
R. L 


Park Ave., Syca- 
Winding Co., P. O. Box 1605, 


3 Providence, 
“‘Leesona,”’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp 
American Wire Div., Electric 
Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
General Cable Corp., 420 Lexington Ave., New York, 
LY 


Cleve- 
Subsidiary. ) 
Auto-Lite Co., Port Huron, 


John A. Roebling’s Sons Co., 
Scovill Mfg. Co., 65 Mill, 


Trenton, N. J. 
Waterbury, Conn. 


WIRE, Copper Clad 
Callite Products Division, 
Union City, N. 


Eisler Elec. Corp., 547 39th, 


WIRE, Copperweld 
Callite Products Division, 
Union City, N : 
General Cable Corp., 420 Lexington Ave., New York 

BS: 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, I) 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Sarnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Hubbard Spring Co., M. D., 690 Central Ave., Pontiac 
Mich. 

Hunter Pressed 

Raymond Mfg. 
Corry, Pa 

John A. Roebling’s Sons Co., Trenton, N. J 


WIRE, 


(See 


Eisler Elec. Corp., 547 39t} 


Steel 
Co., 


Co., 
Div. 


Lansdale, Pa. 
of Associated Spring Corp., 


Insulated 

also Cable, Heavy Duty; Cord, Flexible.) 

American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp. 

American Wire Div., Electric 
Mich. 

Selden Mfg. Co., 4633 W. Chicago, Ill. 
“*Colo-Rubber,’’ ‘‘Nitro.’’ 

3oston Insulated Wire & Cable Co., Dorchester, Mass 

General Cable Corp., 420 Lexington Ave., New York 
es 


Cleve 
Subsidiary. ) 
Auto-Lite Co., Port Huron, 


Van Buren, 


General Electric Co., Section Y-8195, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Dept. 6-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass. ) 

Rockbestos Products 
Conn **Rockbestos 
vV. @ 

John A. Roebling’s Sons Co., Trenton, N. J. 


Corp., 742 Nicoll, 
All. Asbestos,’’ 


New Haven, 
‘‘Rockbestos A. 


WIRE, Magnet 

Acme Wire Co., 
“‘Cottonite,’’ 
“‘Heatex.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

American Wire Div., Electric Auto-Lite Co., Port Huron, 
Mich. ‘*‘Vega-Chromoxide.’’ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II). 
*‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Cable Corp., 420 Lexington Ave., New York, 
: ¥ 


New Haven, 
**Silkenite,’’ 


Conn. 
‘*Paperite,’’ 


‘‘Enamelite,’’ 
“‘Celenite,’” 


N. 
General Elec. Co., Section Y-8195, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘*Deltabeston.’’ 
General Electric Co., Schenectady, Fe 
Rockbestos Products Corp., 742 Nicoll, 
Conn. “‘“Rockbestos All-Asbestos.’’ 
John A. Roebling’s Sons Co., Trenton, N. J. 
Winsted Division, Hudson Wire Co., Winsted, Conn. 


New Haven, 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,’’ ‘“‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’’ 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’’ ‘“‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
*“‘Gridnic,”’ “*Radioohm,”’ **Ohmax,”’ **Midohm,"’ 
‘“*Lohm,’’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
““Chromel-Alumel.’’ 


WIRE, Welding 
General Electric Co., Schenectady, N. Y. 
ZINC 
Sheet, Rod, Tube, Wire, 
New Jersey Zine Co., 
‘‘Horse Head.’’ 
Platt Bros. & Co., 


Anodes. 
160 Front, New York, N. Y. 


Waterbury, Conn. (Fuse Metal.) 


This CLASSIFIED INDEX Feature 


is intended as a facility for the reader, providing a quick, easy, and reliable 
reference to the sources of materials, parts, equipment and finishes used in the 
fabrication of finished products. 


Always refer to it. 


Also, since each company listed is an advertiser, consult 
the advertising pages for information and additional data. 
this and other information features of each issue because they represent help- 
ful factors of our publishing service to readers. 


Avail yourself of 


John A, Campbell, Director, Reader Service 
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BECAUSE FRICTION MUST BE 
FULLY CONTROLLED, MINI- 
IT AT ITS SOURCES. 


AN INFORMATIVE 
ARTICLE APPEARING = 
ON PAGE 4? | The operator of the No. 102 Coil Winder supervises 


MIZE 


manual operations are completed on one head, an 
HIS | UE. electrically-operated counter disengages the clutch 


UE | UNIVERSAL WINDING COMPANY 


I 













several winding heads simultaneously. By the time 


on another head, which is then ready for the operator. 


Complete details in Bulletin 102. 


P. O. Box 1605 Providence, R. I. 











Improve 


YOUR PRODUCT DESIGN! 
c 
Build in ILSCO s 


Easy to make part of almost 
any product design, they... 


@ Streamline wiring time to seconds (wrench, screwdriver, or 
pliers the only tool needed)—and 

@ Guarantee unfailing connections. Wires nest snugly in V- 
Bottom wire opening, making contact completely around 
. . « gtipped for KEEPS completely around! 

See for yourselfl Write for FREE sample. Ask for easy-to-use new catalog too. 


Dept. EM 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 MADISON RD. 





o7.0 Dre 





ANY SIZE 


HEATING ELEMENT INSULATION 


q NEW 4 RK 


TOUGH od RUGGED over for its warm hospitality; its excel- 


TET 


FOR ELECTRIC HEATING APPLIANCES and its unlimited parking facilities. 
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SOLDERLESS LUGS 


























CINCINNATI, OHIO , 
Highly recommended 


by experienced travelers the world 
a lent cuisine served in comfortably Air- 


ets = Conditioned Restaurants; its convenient 


location to the business section; 











600 ROOMS with both from *2.59 up 


ANY SHAPE 


DANIEL CRAWFORD, JR. 
MANAGER 


E ; 99™ ann CHESTNUT STREETS 
PHILADELPHIA, PA. 








| THE LOUTHAN MANUFACTURING COMPANY 
AST LIVERPOOL, OHI a 


i. 


\S ANGELES 
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All data contained in Ward 
Leonard Resistor Bulletins ap- 
plies to New Vitrohm Resistors. 


| WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC CO. 
34 South Street, Mount Vernon, N. Y. 


Please send me Resistor Bulletin No. 11. 


eeeeeeeeeck 


RESISTOR S 





ORLD 


MARKETS 


New Vitrohm, the 
enamel now used on 
all Ward Leonard Resistors, is geographically 
universal. It not only more than meets the use 
attributes of other vitreous enamels, 
addition, possesses a permanent resistance to 
moisture that has never before been attained. 
Therefore, the manu- 
facturer who uses these 
new Ward Leonard 
Resistors can sell his 
product with the same 
assurance of resistor 
dependability in 
humid tropics or in 
temperate markets. 
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59 to Vis hp 


Here’s a sturdy, compact line of fractional horsepower 
speed reducer motors—the 30RJ—that provides high 
torques at very slow speeds. In 23 standard ratios. 
Available in every type of winding. All gears, worms, 
and shafts are precision built for permanent alignment 
—assuring silent, efficient operation. 



















Speeds to 0.6 rpm—Torques to 350 in-lb 





Ball bearings throughout provide long, trouble-free 
life and reduce friction. Bearings are designed for 
reversing duty and are ruggedly built to handle over- 
hung loads. Bodine also offers a full line of fractional 
horsepower motors with and without speed reducers. 
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Bodine Electric Co., 2256 W. Ohio St., Chicago 
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BODINE MOTORS 


ENGINEERED FOR YOUR PRODUCT 
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HEATING ELEMENT MATERIAL 





Trade Mark 


ichrome V 
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Heat Resisting Alloy 





Fully Automatic Counter 


MICROFLEX 


This device will count the number of 
strokes‘of a planer, limits the number 
of feeds of a grinder, controls the 
number of injections of a pump and 
do other things vitally important to 
modern machine control. 


The Microflex Counter is a dial set 
solenoid operated counting relay for 
supervising the number of operations 
of a machine in a processing cycle. 
Models are available for direct con- 
nection to a shaft to count revolutions 
or oscillations. 


Only Eagle Microflex Counters 
Cffer All These Features. 


. Fully Automatic 

. Counts 0 to 400 

. Instantaneous Reset 

. Solenoid Operated 

. Simplified Dial Control 
(This feature is particularly import- 
ant since adjustments need not be 


made after operating unless the dial 
setting is to be changed.) 


= Send for Microflex Counter Bulletin No. 261 


EAGLE SIGNAL CORP. 


MOLINE ILLINOIS 
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Aeon and with the finest equipment to maintain their leadership in their 
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to the compactness, economy, safety and convenience of their equip- 
ment. You, too, may secure these advantages. Investigate MASTER'S 
unusual ability to serve you promptly and economically, with motors 


that really fit YOUR needs. 


THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 
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AFTER 
VIBRATION 


ACTUALLY LOCKS TIGHTER 
UNDER VIBRATION! 


Hundreds of scientifically conducted tests on 
precision-built testing machines give factual evi- 
dence of the outstanding locking efficiency of 
Shakeproof Lock Washers. Of particular interest 
is the data secured from tests on the Maximeter, 
an electrically operated machine which graphi- 


External Type cally records the torque force values required to 
. tighten and loosen nuts and screws. These 

tests conclusively prove that while Shakeproof 

Lock Washers hold tightly on initial contact, 

they actually lock tighter after exposure to 

vibration —— your assurance that vital connec- 

tions locked with Shakeproof will stay tight. 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products 
Manufactured by Illinois Tool Works 
internal Type 2533 North Keeler Avenue ¢ Chicago, Illinois 


Plants at Chicago and Elgin, Illinois In Canada: Canada Illinois Tools Ltd., Toronto, Ont. 
Copyright 1939 Illinois Tool Works 


BEFORE 
VIBRATION 


A small kit containing samples 
of Shakeproof Products 
External-internal Type will be sent upon request. 
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